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INTRODUCTION 


Since 1871 when Lord Rayleigh first accounted for 
the principal features the brightness and polariza- 
tion the sunlit sky terms the laws scattering 
now associated with his name, has been generally 
recognized that problem fundamental importance 
both for meteorological optics and for theories plan- 
etary illumination the following: 

parallel beam radiation given state 
polarization incident plane-parallel atmosphere 
optical thickness some specified direction. 
Each element the atmosphere scatters radiation 
accordance with Rayleigh’s laws. required 
find. the distribution intensity and polarization 
the light diffusely transmitted the atmosphere 
below and the light diffusely reflected 
the atmosphere above 

the theory planetary illumination one prin- 
cipally interested the reflected light while the 
theory sky illumination one similarly interested 
the transmitted light. this paper shall 
concerned only with the latter. 

clear that exact treatment the foregoing 
problem the theory diffuse reflection and trans- 
mission will require the formulation and solution 
the appropriate equations radiative transfer. This 
was accomplished six years ago! and the theory 
described and briefly illustrated the book Radiative 
Transfer (Oxford, 1950) one us. general 
account the theory, together with comparison 
its predictions with observations particularly those 
relating the polarization the sunlit sky, was 

this paper shall present the calculations which 
have made (at intervals) during the past five years 
with the object giving the theory concrete form. 
one time was our hope present our calculations 
based the exact mathematical solution the prob- 


Chandrasekhar, the radiative equilibrium stellar 
atmosphere. XXII. (V. Rayleigh scattering), Astrophys. Jour. 
107: 199, 1947. 

Chandrasekhar and Donna Elbert, Polarization the 
sunlit sky, Nature 167: 51, 1951. 


lem with detailed comparisons not only with the avail- 
able observational data but also with the calculations 
the earlier investigators based approximations 
various kinds. But pressure time and circum- 
stance have forced abandon this plan: this paper 
will restricted giving the results our calcula- 
tions with only such comparisons with observations 


THE SOLUTION THE 
MENTAL PROBLEM 


have stated, the problem the theory 
diffuse reflection and transmission formulated 
has been exactly solved; the solution given 
Radiative Transfer (§§ 69-73). shall not describe 
any detail how the solution was obtained. But 
few explanatory remarks the parameters terms 
which the solution was obtained and the struc- 
ture the solution itself may useful the present 
connection. 

Since Rayleigh’s laws light gets partially plane- 
polarized whenever scattered, clear that 
formulating the equations radiative transfer must 
allow for the partial plane-polarization the radiation 
field. describe radiation field which par- 
tially plane-polarized need three parameters 
specify the intensity, the degree polarization, and 
the plane polarization. would scarcely ex- 
pected that one could include such diverse quantities 
intensity, ratio, and angle any satis- 
factory way formulating the basic equations the 
problem. appears that for these latter purposes 
the most convenient representation polarized light 
set parameters first introduced Stokes* 
1852. The meaning these parameters for 
tially plane-polarized beam simple: Let and refer 
two arbitrarily chosen directions right-angles 
one another the plane transverse the direction 
propagation the beam. The intensity ina 
direction making angle (measured clock-wise) 
the direction can expressed the form 


The coefficients and this representation are 

the Stokes parameters. terms these parameters 

the angle which the plane polarization makes 

with the direction and the degree polarization, 
are given 

Stokes, the composition and resolution streams 


polarized light from different sources, Trans. Camb. Phil. Soc. 
399, 1852. 
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and 


The additive property the Stokes parameters 
which makes them convenient for treating prob- 
lems radiative transfer evident from the repre- 
sentation (1): two independent streams polarized 
light are mixed, then the Stokes parameter 
terizing the mixture the sum the Stokes param- 
eters the individual streams. 

terms the Stokes parameters law scattering 
specified matrix, since elementary act 
scattering results linear transformation the 
parameters. Consequently, considering the inten- 
sity vector with the components and 
(where and from now refer directions parallel 
and perpendicular, respectively, the meridian 
through the point under consideration and the 
plane containing the directions the beam and 
the normal the plane stratification the atmos- 
phere) and replacing the ‘‘phase com- 
monly introduced describe the angular distribution 
the scattered radiation phase matrix, can 
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formulate the basic equation transfer without any 
difficulty principle. this manner find that 
the equation have solve 


1 +1 Qn 
where 


the (Stokes) vector which represents the parallel 
beam radiation incident the atmosphere the 
direction and denote the net 
fluxes per unit area normal the beam the three 
Stokes parameters. Further, equation (4) denotes 
the cosine the angle the outward normal and the 
azimuthal angle. And, finally, for the case Ray- 
leigh scattering the phase matrix has 
the explicit form: 


where 
and 


bs 


The solution equation (4) appropriate the 
problem hand must satisfy the boundary conditions 


and 


since there diffuse radiation any inward direc- 
And the solution the problem diffuse reflection 
and transmission will completed when specify 
the angular distribution and the state polarization 
the diffuse light which emerges from and 
= Ti. 

The laws diffuse reflection and transmission 
plane-parallel atmosphere are generally expressed 


(cf. Radiative Transfer, 44) terms scattering 
matrix, S(u, go) and transmission matrix, 
such that the reflected and the trans- 
mitted intensities are given 


and (12) 


I(71; ©; Mo, = 4u T (u, Mo, go) F. 


Our problem, then, specify and for atmos- 
phere scattering radiation accordance with Ray- 
leigh’s laws. 


The derivation the equations which follow will found 
Radiative Transfer 16: 35-45. 
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The elements and are clearly functions the 
the optical thickness which may, however, 
were not separable the problem tabulating and 
may indeed considered impracticable. But 
the essential feature the solution for and 
(which shall presently write down) which makes 
the problem practicable one that and involve 
variable Further, these four pairs functions be- 
long general class (the and Y-functions) which 


satisfy simultaneous pair integral equations 
the 
and 


where the characteristic function problems 
radiative transfer, even polynomial satis- 
fying the condition 
1 
(15) 
0 
The case when equality occurs (15) (the so-called 
conservative case) special: The solutions equations 
(13) and (14) are, then, longer unique; they form 
instead one-parameter family. 


cases one therefore defines what are called standard 
solutions which have the property: 


and (16) 


have already stated, the solutions for and 
(for atmosphere scattering radiation accordance 
with Rayleigh’s laws) involve only four pairs 
and the characteristic functions terms which 
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these are defined are: 
and 
(17) 
respectively. The function belongs the con- 


servative class; accordingly, this case define 
Xi(u), the standard solutions having the 
property 


and (18) 


1 
After these explanatory remarks shall now write 
down the solutions for and given Radiative 
Transfer: 

The scattering and the transmission matrices allow 
decomposition into azimuth independent and azi- 
muth dependent terms the same manner the 
phase matrix [equation and have the forms: 


and 


The dependence the azimuth dependent terms 
the same and indeed, have 


and 


(21) 


contrast, the solutions for the azimuth independent 
terms and are very complicated. They are 
given 


the theory the and Y-functions see Radiative Transfer, chap. VIII. 


a 
| 
| 


and 


where etc., are eight functions expressible terms the two pairs and Y-functions, and 
X,, the forms 


where the constants v2, v3, v4, and are determined the following formulae: 


Cn = Ant B;; d, = A, — B,; Kn = Qn + Br; bn = Qn — Bn (n ae 1, 2, 3, see), (25) 


Bn, and are the moments order Yi, and Y,, (It may recalled here 
that and are the standard solutions for the case.) 

the theory the illumination the sky are interested the transmitted light the case incident 
natural light. this latter case (where denotes the net flux the incident natural light) 
and The equations governing the intensity and polarization the sky witnessed observer 


these circumstances readily follow from the solutions already given; thus setting F,, 
equation (12) and combining equations (20), (21), and (23) appropriately, find: 


and 


0 


a 
A 8 
ia 
1 9 X (2) ye) 7 (2) 
0 
| 
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THE EFFECT REFLECTION 
THE GROUND 


Before can apply the solution for and given 
the problem the illumination the sky, 
must consider the effect the ground 
The solution for and given was derived 
radiation the outward direction equation 
The presence the ground will alter this. However, 
the law reflection the ground specified then 
not difficult matter relate the solution the 
problem when there ground the solution the 
problem when there ground. This reduction 
particularly simple the ground reflects according 
Lambert’s law with certain albedo that is, the 
light reflected the ground unpolarized and uni- 
form the outward hemisphere independently the 
state polarization and the angular distribution 
the incident light, and if, further, the outward flux 


equations (29) and (30) and are two 


and 
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the reflected light always certain fixed fraction, 
the inward flux the radiation incident the 
surface. Under these latter circumstances can 
shown (Radiative Transfer, 73) that the effect 
the ground increase the diffuse intensities emer- 


and 


where constant (to defined presently) and 


and 
(30) 


where 
and the remaining constants have the same meanings 
tions (27) and (28) given 
§ = 1 20 (do do) 
Again, when the incident light natural the correc- 
tions which have made the intensities given 
equations (26) allow for ground surface 


which reflects according Lambert’s law with 
albedo are given 


DESCRIPTION THE TABLES 


The solution the fundamental problem the 
theory the illumination the sky given the two 
preceding sections was obtained some six years ago. 
detailed examination its predictions had await 
the tabulation the basic eight functions X,, 
various values This tabulation has now been 
completed for 0.05, 0.10, 0.15, 0.20, 0.25, 0.50, 
and 1.00 with the cooperation the Watson Scien- 
tific Computing Laboratory (New The solu- 
tions were obtained direct process iteration 
applied the governing integral equations. The 
iterations were started with the solutions the cor- 
rected second approximation described Radiative 
Transfer, Chapter VIII 60, see particularly equa- 
tions (117), (118), and The corrected second 


these calculations were progress, Dr. Sekera 
initiated similar program the Department Meteorology 
the University California Los Angeles cooperation 
with the Institute for Numerical Analysis the National Bureau 
Standards Los Angeles. Their Report No. (prepared 
the Air Material Command, Air Force Cambridge Research 
Center) provides some calculations for 0.15, 0.25, and 1.0. 
Their calculations, while they are much less extensive than ours, 
provide valuable check. 
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approximations were computed one (D. E.) 
the Yerkes Observatory. The iterations were car- 
ried out the Watson Scientific Laboratory with 
IBM pluggable sequence relay calculators Miss 
Ann Franklin whom and Dr. Wallace Eckert 
are very greatly indebted. The functions obtained 
after the iterations showed, however, certain ‘‘rag- 
between 0.9 and 1.0. The solutions 
have therefore been ‘‘smoothed”’ plotting the devia- 
tions the iterated solutions from the corrected second 
approximations. Table presents these smoothed 
solutions. While the solutions have been tabulated 
five decimals the last place definitely not reliable. 
But expected that the tabulated solutions are 
rounded one less place the solution may trusted 
two three units the surviving place. The 
solutions for 0.20 are very probably more accu- 
rate than this while for 0.5 and 1.0 they may 
less accurate. Nevertheless, the solutions are given 
five places since the functions tabulated have 
smooth differences and such they can used for 
further iterations improve their accuracy the need 
for should arise. 

and Y,, respectively, which are needed the 
evaluation the various terms and are given 
table The theory the and Y-functions 
leads number identical relations which must 
exist between their moments; these relations among 
the moments listed table have been verified within 
the accuracy the tabulated values. Table also 
includes the values the constants v2, v3, v4, U3, 
and which occur the definitions the functions 
etc. [equations (24) and (25) the value the 
constant [equation which occurs the ex- 
pressions for the ground corrections [equations (27) 
and also listed this table. 

According equations (22) and (23) the calcula- 
tion and given case can most easily 
carried out terms the auxiliary functions 
and These functions computed with the 
aid tables and are given table Similarly, 
table gives the functions and y,(u) which are 
needed allow for reflection the ground equa- 
tions (31) and 

With the basic functions tabulated can calculate 
the theoretical illumination and polarization the 
sky Rayleigh scattering for plane-parallel atmos- 
pheres. illustrate the use tables 1-4 have 
made some model calculations which the remaining 
tables are devoted. 

The most extensive calculations were made for 
0.15; this approximately the value the opti- 
cal thickness For 0.15, angles 
incidence (or, zenith distances) 90°, 85.4°, 76.1°, 
58.7°, 50.1°, 43.9°, 36.9°, 19.95°, and (correspond- 
ing 0.08, 0.24, 0.52, 0.64, 0.72, 0.80, 0.94, 
and 1.00) and azimuthal differences (denoted, 
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simply, the tables) 0°(10°)90° were con- 
sidered. The results the calculations are summar- 
ized table gives the total intensity, 
units the inclination, the plane polari- 
zation with the meridian through the direction 
observation and the degree polarization, Less 
extensive calculations were made for 0.10 and 
0.20. For these two values the optical thicknesses 
the total intensity (J; and the degree polari- 
zation, were found only the principal meridian 
0°) containing the sun and the plane 
90°, 80.8°, 60°, 30.7°, and (corresponding 
0.16, 0.50, 0.86, and results the calcu- 
lations are given tables and 

the calculations presented tables allow- 
ance has been made for the reflection the ground 
surface. This taken into account tables 
accordance with equations the most ex- 
tensive calculations were made for 0.15. For 
angles incidence corresponding 0.24, 0.52, 
0.64, 0.72, 0.80, and 1.00 the effect ground re- 
flecting according Lambert’s law for two values 
the albedo, the intensity and the degree 
polarization the principal meridian 0°) 
was determined. For 0.64 the effect the in- 
tensity for 0°(10°)90° and 0.10 was 
and for the same angle incidence the 
effect the intensity for 90° was also 
found for 0.25. The results all these calcu- 
lations are given table For 0.10 and 0.20 
the effect ground reflection the intensity and 
polarization the principal meridian illustrated 
for 0.10 and 0.20 and for angles incidence 
corresponding 0.16, 0.50, 0.86, and 1.00. 
The results these calculations are given tables 
and 10. 

Table gives the positions the neutral points. 
The results given this table will described and 
discussed the following section. 

Finally the supplementary table gives the func- 
for and for rep- 
resentative values the head the table for 
each value the value (needed for the evaluation 
the ground correction) also given. The values 
the functions listed this table are not based 
the solutions the basic and Y-functions derived 
from the integral equations they satisfy; they are 
based, instead, the corrected second approxima- 
tions. (cf. Radiative Transfer, 60) for the relevant 
and Y-functions. However, for 0.25 the 
table should suffice calculate and well within 
fraction per cent; for the larger values 
accuracy within few per cent may expected. But 
one could, one wished, obtain from these tables 
values considerably higher precision differencing 
the values the functions for 0.05, 0.10, 0.15, 
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0.20, 0.25, 0.50, and 1.0 given tables and and 
interpolating among these differences estimate the 
corrections (to the values given the corrected 
second approximation) for any other intermediate 
value With these supplementary tables, then, 
the theory developed and described Radiative Trans- 
fer has been, finally, brought point where 
capable giving numerical values for any the 
desired quantities under most conditions which 
they are likely interest. 


THE POLARIZATION THE SUNLIT 
SKY: THE THEORY THE 
NEUTRAL POINTS 
AND LINES 


have already stated the introductory sec- 
tion shall not attempt this paper any detailed 
comparison between the calculations presented here 


0° 


90° 


Fic. Calculated positions the neutral points for various 
angles incidence for atmosphere optical thickness 
0.10. The abscissa gives the zenith distance the 
sun and the ordinate gives the corresponding positions 
the neutral points. The Arago point occurs the side 
the horizon opposite the sun; emphasize this its position 
the sky indicated the dashed curve. 


and those earlier investigators based approxi- 
mations various kinds. But exception might 
made with regard the quantitative explanation 
which the present theory affords for the phenomena 
associated with the neutral points Arago, Babinet, 
and Brewster. The phenomena question are these: 

The neutral points are the points zero polariza- 
from symmetry should, course, expect them 
occur the principal meridian. And for long 
time has been known that there are general two 
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O°? 


90° 


Fic. Calculated positions the neutral points for various 
angles incidence for atmosphere optical thickness 
The abscissa and the ordinate have otherwise 
the same meanings fig. 


such neutral points. For angles incidence not ex- 
ceeding 70° these neutral points occur between and 
20° above and below the sun; these are the neutral 
points Babinet and Brewster, respectively. But 
when the sun low, the neutral point occurs about 
20° above the anti-solar point the opposite sky: 
this the Arago point. These facts concerning the 


90° 

Fic. positions the neutral points for various 


angles incidence for atmosphere optical thickness 
0.20. The abscissa and the ordinate have otherwise 
the same meanings fig. 
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Fic. observations the neutral lines May 17, 1917, Davos. The various curves were determined during the 
following times when the zenith distance the sun varied the amounts given: 


| \ | | . [ \ / | 
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Fic. The neutral lines predicted the theory. The various curves refer the following 
zenith distances the sun: 


= 90°; = 58.7°: 43.9°: 


The curves this figure which roughly correspond 
Dorno’s observations are marked similarly. 
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Fic. Variation the degree polarization the principal 
meridian for various angles incidence for atmosphere 
optical thickness abscissa gives the zenith 
distance and the ordinate gives the degree polarization 
variation for the angles incidence 90°, 80.8°, 60.0°, 
30.7° and 0°, respectively. The thick solid curves are ob- 
tained before any ground corrections have been applied. 
The dashed curves are obtained allow for ground re- 
flecting according Lambert’s law with albedo 0.20. 
The thin intermediate curves are obtained 0.10. 
The positions the neutral points are also indicated. 


points zero polarization should contrasted with 
what should expected the laws single scatter- 
ing, namely that the polarization should tend zero 
approach the direction towards the sun. 
During the nineteenth century the existence these 
neutral points and their behavior with the direction 
the sun were regarded among the most remark- 
able phenomena meteorological optics. such 
they were studied with great care and attention and 
none more than Carl Dorno whose monumental 
work the subject’ contains wealth information 
painstakingly gathered. Dorno not only observed 
the neutral points the principal meridian, but 
also investigated detail the continuation these 
neutral points over the entire hemisphere along what 
called the neutral lines. These lines separate the 
regions positive from the regions negative polari- 


they show remarkable dependence the 


Dorno, Himmelshelligkeit, Himmelspolarisation und 
Davos 1911 bis 1918, Veréffentl. Preuss. Met. 
Inst., No. 303, Berlin, 1919. 

The polarization assumed positive less than and 
negative the reverse true. this convention the polari- 
zation negative the principal meridian between the neutral 
points Babinet and Brewster; these points, therefore, separate 
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direction the sun. diagram representing Dorno’s 
principal results reproduced figure will 
seen from this figure that when the sun nearly 
the horizon the neutral line connects the Babinet and 
the Arago points closed symmetrical curve the 
shape lemniscate: this the so-called lemniscate 
Busch. the sun rises the lemniscate becomes 
more and more asymmetrical and when the angle 
incidence exceeds about 70° the lemniscate opens out 
and part the locus appears the horizon below 
the sun and passes through the Brewster point which 
has now risen. The neutral line consists two such 
separated curves until the angle incidence becomes 
about 45° when the opposite ends join together 
form closed re-entrant curve. For still smaller 
angles incidence the neutral line collapses towards 
the center and finally reduces point when the sun 
the zenith. 

shall now see how this entire range phe- 
nomena associated with the neutral points and lines 
are faithfully reproduced our calculations. 


100 


40 


Fic. Variation the degree polarization the principal 
meridian for various angles incidence for atmosphere 
optical thickness 0.15. The abscissa gives the zenith 
distance and the ordinate gives the degree polarization 
per cent. The curves marked and represent the 
variation for the angles incidence 90°, 76.1°, 50.2° 
and 0°, respectively. The thick solid curves are obtained 
before any ground corrections have been applied. The 
dashed curves are obtained allow for ground reflecting 
according Lambert’s law with albedo 20.5. The 
thin intermediate curves are obtained 0.10. The 
positions the neutral points are also indicated. 


the regions positive from the regions negative polarization 
this meridian. The neutral lines Dorno the same for 
the entire hemisphere. 
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table have collected all the information con- 
tained tables regarding the points which the 
polarization changes sign for various zenith distances 
the sun; they are further illustrated figures 
and Considering first figures 1-3 (which refer 
the principal meridian), observe that the calcu- 
lations predict the occurrence the neutral points 
observed. particular will noticed that the 
Brewster point sets when the angle incidence 
about 70°: its dependence the values the optical 
thickness the range interest not pronounced. 
Also the Brewster point sets the Arago point rises 
the opposite sky. And the sun sinks lower, the 
Arago point continues rise until, when the sun sets, 
the Babinet and the Arago points are both equal 


100 


Fic. the degree polarization the principal 
meridian for various angles incidence for atmosphere 
optical thickness 0.20. The abscissa gives the zenith 
distance and the ordinate gives the degree polarization 
percent. The curves marked and represent 
the variation for the angles incidence 90°, 80.8°, 
60.0°, 30.7°, and 0°, respectively. thick solid curves 
are obtained before any ground corrections have been ap- 
plied. The dashed curves are obtained allow for 
ground reflecting according Lambert’s law with albedo 
0.20. The thin intermediate curves are obtained 
0.10. The positions the neutral points are also 
indicated. 


elevation about 20° (it varies from 17° 21° 
for the range 0.10 0.20) from the horizon. 

With the calculations for the different values 
entire system calculated neutral lines. This 
has been done figure Comparing with the 
results Dorno’s observations (fig. observe 
how well the two sets curves match. 
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100 


90° 


Fic. the degree polarization the zenith for 
various angles incidence and for atmosphere optical 
reflection. The other two curves allow for reflection 
ground with the albedos indicated. The circles represent 
the observations Tousey and Hulburt for values and 
estimated 0.10 and 0.20, respectively. 


Turning next the calculated degrees polariza- 
tion, have illustrated its variation the principal 
meridian for various angles incidence and for the 
three values the optical thickness for which calcula- 
tions have been made figures and will 
noticed from these figures that the effect ground 
surface with albedo even high 0.25 does not 


100 


90° 


Fic. the degree polarization the zenith for 
various angles incidence and for atmosphere optical 
reflection. The other two curves allow for reflection 
ground with the albedos indicated. The dashed curve rep- 
resents the observations Tichanowsky. 
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100 
0.20 
90° 


Fic. 11. Variation the degree polarization the zenith for 
various angles incidence and for atmosphere optical 
reflection. The other two curves allow for reflection 
ground with the albedos indicated. circles represent 
the observations Richardson and Hulburt for value 
estimated 0.3. 


make any essential difference the predicted posi- 
tions the neutral points. This independence the 
neutral points (and lines) ground reflection not 
difficult understand. well known, the laws 
Rayleigh scattering give the maximum polarization 
for the scattered light; all other laws give much less 
polarization. ground reflecting according Lam- 
bert’s law can, therefore, hardly compete with Ray- 
leigh scattering for producing polarization. The effect 
reflection the ground therefore essentially one 
adding component natural light the polarized 
light already present. This last statement is, 
course, not strictly true. The difference between 
and precisely measure the polarization 
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the ground contribution the sky brightness; but 
apparent from the tables the difference between 
and generally very small. For these same 
reasons should not expect that the direction 
maximum polarization will influenced ground 
reflection. This is, indeed, the case: the direction 
maximum polarization always occurs direction 
which very nearly right-angles the direction 
the sun. contrast, ground reflection has very 
pronounced effect the degree maximum polari- 
zation: the absence ground corrections, the maxi- 
mum polarization varies between and per cent 
depending but very nearly independent the 
altitude the sun (though there slight increase 
for higher altitudes). However, when the effect 
ground reflection taken into account the maximum 
polarization shows very marked decrease with alti- 
tude. Observations show such behavior and 
conclude that this probably due the effect 
ground reflection. 

Finally, figures 10, and have compared 
the degree polarization the zenith for various 
angles incidence with the observations Ticha- 
Tousey and and Richardson and 
will seen that the agreement be- 
tween the theory and the observations good 
one might expect. 

concluding this paper should again like 
record our thanks Dr. Wallace Eckert and Miss 
Ann Franklin the Watson Scientific Computing 
Laboratory for their generous co-operation obtain- 
ing the solutions for the basic and Y-functions. 
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TABLE 


FOR VARIOUS VALUES OBTAINED ITERATING THE INTEGRAL EQUATIONS THEY SATISFY 


1.04591 
1.08187 
1.14350 
1.17187 


22638 
1.25297 
1.27929 


1.33135 
1.35719 
1.38293 


1.45969 
1.48519 
1.51064 
1.56145 


1.58681 
1.66277 
1.68808 


1.71336 


1.83959 
1.86482 
1.91525 
1.94046 


1.96567 
1.99085 
2.04123 


2.09160 
2.11678 
2.16712 
2.19229 


2.51612 


+0.09608 
+0. 20067 
+0.35806 


+0.50226 


+0.50592 


+0.37970 


+0. 20633 


+0.12160 
+0.07810 
+0.05611 


+0.01173 


1.03733 


1.04300 
1.04488 
1.04760 
1.04862 


1.05020 
1.05083 
1.05138 
1.05187 


1.05230 
1.05268 
1.05362 


1.05388 
1. 0511 
1.05453 


1.05489 
1.05505 
1.05520 
1.05533 


1.05559 
1.05570 
1.05581 
1.05591 
1.05601 


1.05610 
1.05619 
1.05627 
1.05635 


1.05649 
1.05656 
1.05663 
1.05669 
1.05675 


1.05681 
1.05686 
1.05691 
1.05696 
1.05701 


0.01589 
0.10059 
0.21459 


0.47251 
0.52982 
0.61750 
0.65159 


0.68090 
70686 
76583 


0.87835 
0.89018 
0.89553 
0.90055 


0.90528 
0.91791 
0.92168 


0.92525 
0.92864 
0.93186 
0.93493 
0.93785 


0.95063 


0.95287 
0.95502 
0.95709 
0.95907 
0.96098 
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1.00000 
1.01625 
1.02999 
1.04315 


1.04989 
1.05213 
1.05392 
1.05538 
1.05659 


1.05761 
1.05923 
1.05989 


1.06144 
1.06185 
1.06222 
1.06256 


1.06287 
1.06315 
1.06365 
1.06387 


1.06427 


1.06542 


1.06553 
1.06563 
1.06578 
1.06582 
1.06591 


1.06600 
1.06608 
1.06615 
1.06623 
1.06630 


1.06637 
1.06643 
1.06650 
1.06656 
1.06661 


0.01783 
0.21943 
0.32818 


0.53698 
0.58490 


0.68897 
71457 


0.80427 
0.81707 
0.82870 
0.83932 


0.8490) 
0.85797 
0.86622 


0.88751 
0.89365 
0.89939 
0.90988 


0.91458 
0.91906 
0.92328 
0.92728 
0.93106 


0.93806 
0.94130 


0.95012 
0.95537 
0.95762 
0.96017 


0.97057 


1.00000 
1.01185 
1.01906 
1.02427 
1.02786 


1.03391 
1.03511 
1.03610 
1.03692 


1.03760 
1.03819 
1.03870 
1.03915 
1.0395) 


1.03989 
1.04020 
1.04073 


1.04117 
1.04136 
1.04158 
1.04185 


1.04198 
1.04223 
1.04235 


1.04265 
1.04278 
1.04282 
1.04289 


1.04297 
1.04317 
1.04328 


1.04329 


1.04354 
1.04358 
1.04367 
1.04371 


0.09710 
0.31103 


0.56817 
0.60782 


0.67060 
0.69581 
0.75472 


0.80825 
0.81870 


0.82828 
0.83709 
0.84522 
0.85971 


0.86620 
0.87226 
0.87792 
0.88820 


0.89289 
0.90147 


0.91267 
0.91608 
0.91923 
0.92227 
0.92517 


0.92793 
0.93057 
0.93310 


0.94005 
0.94423 


0.01 1.01618 
0.02 1.02621 
0.03 1.03282 
0.06 
0.07 
0.08 
0.09 
0.10 
0.11 
0.12 
0.13 
0.14 
0.15 0.77438 
0.16 0.78148 0.77022 
0.17 0.79556 78417 
0.19 0.819 
0.21 
0.22 
0.85717 
0.25 0.87180 
0.26 
0.27 
0.28 
0.29 
0.30 
0.31 1.06491 
0.32 1.06505 
0.33 1.06518 
0.34 1.06530 
0.35 
0.36 
0.37 
0.38 i 
0.39 
0.96242 
0.96458 
0.96665 
0.96865 


eee ee 


0.70 


2.39358 


2.56961 


2.61990 
2.64505 
2.67018 
2.69535 


2.72047 
2.77075 
79588 
2.82102 


2.87129 
2.92156 


2.97182 
2.99695 
3.02209 
3.04722 
3.07285 


5.17286 
3.19800 


3.29852 


5.89900 


5.49951 
5.57488 


21665 
26329 
28670 


66760 


78837 
81260 
83685 


-l. 08039 
-l. 10485 
-1.12980 


-1.15377 
-l. 17826 
-l. 202 75 
-l. 25180 


-l. 27633 
-l. 80088 
-l. 35002 
-l. 87459 


TABLE (continued) 


1.05706 
1.05710 
1.05714 
1.05719 
1.05723 


1.05726 
1.05730 
1.05737 


1.05750 
1.05756 


1.05759 
1.05762 
1.05764 
1.05767 
1.05769 


1.05772 
1.05774 
1.05776 
1.05779 
1.05761 


1.05785 
1.05787 
1.05789 
1.05791 


1.05795 
1.05796 
1.05798 
1.05800 


1.05801 
1.05805 
1.05806 
1.05808 


1.05809 
1.05811 
1.05812 
1.05815 


1.05816 
1.05817 
1.05819 
1.05820 
1.05821 


0.05 


0.96282 
0.96459 
0.96630 
0.96795 


0.97107 
0.97256 
0.97538 
0.97673 


0.97803 
0.97929 
0.98051 
0.98170 
0.98285 


0.98397 
0.98505 
0.98611 
0.98718 
0.98813 


0.98910 
0.99096 
0.99186 
0.99278 


0.99358 
0.99521 
0.99600 
0.99677 


0.99752 
0.99825 
0.99897 
0.99967 
1.00085 


1.00102 
1.00167 


1.00530 
1.00586 


1.00695 
1.00746 
1.00799 
1.00850 
1.00900 
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1.06667 
1.06672 
1.06677 
1.06682 
1.06687 


1.06692 
1.06696 
1.06700 
1.06705 
1.06709 


1.06713 
1.06716 
1.06720 
1.06727 


1.06734 
1.06737 
1.06743 


1.06746 
1.06751 
1.06757 


1.06759 
1.06762 
1.06764 
1.06766 
1.06769 


1.06771 
1.06778 
1.06775 
1.06777 
1.06779 


1.06781 
1.06788 
1.06785 
1.06787 
1.06789 


1.06791 
1.06792 
1.06796 
1.06797 


1.06799 


0.97591 
0.97757 
0.97917 


0.98071 
0.98220 
0.98364 
0.98639 


0.98897 
0.99020 
0.99159 
0.99255 


0.99367 
0.99582 
0.99685 
0.99785 


0.99978 
1.00070 
1.00160 


1.00333 
1.00416 
1.00577 


1.00729 
1.00875 


1.01081 
1.01146 
1.01211 


141395 


1.01677 
1.01780 
1.01888 


1.04381 


1.04391 
1.04397 


1.04410 


1.04417 
1.04422 
1.04426 


1.04430 
1.04432 
1.04433 


1.04487 
1.04439 


1.04453 
1.04455 
1.04456 
1.04457 


1.04458 


0.94991 
0.95167 
0.95336 
0.95499 
0.95657 


0.95809 
0.95956 
0.96098 
0.96236 
0.96369 


0.96623 
0.96862 
0.96976 


0.97087 
0.97299 


0.97595 
0.97689 
0.97780 
0.97869 
0.97955 


0.98089 
0.98122 
0.98202 
0.98279 


0.98508 
0.98711 


0.98777 


0.99257 
0.99511 


0.99865 
0.99417 


0.72 

0.75 

0.76 

0.77 

0. 78 

0.79 

0.81 

0.83 
0.85 
0.86 

0.89 

0.90 0.99027 

0.91 0.99086 

0.95 

0.98 1.06802 1.0466 0. 994,68 

0.99 1.0680 1.0467 oO. 99519 


e 


ee 
We 


1.17829 


1.31615 


1.39435 
1.44562 


1.52173 
1.54691 
1.57206 


1.62218 
1.64718 
1.69706 


1.82126 


1.87082 
1.89556 
1.92029 
1.94501 


1.96972 
2.01910 
2.04377 


2.09309 
2.14289 
2.16701 
2.19165 


2.31471 


+0.01715 


+0. 


+0.37596 
+0. 


+0.39107 
+0.39113 
+0.36919 
+0. 


+0. 
+0. 28323 
+0. 26865 


+0. 23786 


+0.09877 


+0.06100 


TABLE (continued) 


1.00000 
1.01651 
1.02787 
1.03697 
1.05013 


1.05883 
1.06212 
1.06727 


1.07112 
1.07269 


1.07838 
1.07921 
1.07998 


1.08067 
1.08132 
1.08192 
1.08298 


1.08390 
1.08432 
1.08472 
1.08509 


1.08576 
1.08607 
1.08665 


1.06785 


1.08805 
1.08825 
1.08862 
1.08880 


1.08896 
1.08918 
1.08928 
1.08957 


T,= 0.10 


0.02068 
0.1110) 
0.17063 


0.42385 


0.49557 
0.57999 


0.67941 


76881 
0.77859 
0.79652 


0.82696 


0.85185 
0.85788 
0.86266 


0.86772 
0.87257 
0.88167 
0.88595 


0.89006 
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1.00000 
1.01882 
1.05227 
1.05946 


1.07019 
1.07770 


1.08321 
1.08545 
1.08915 
1.09071 


1.09210 
1.09452 
1.09556 
1.09652 


1.09820 
1.09895 
1.10029 


1.10088 
1.10197 
1.10293 


1.10377 
1.10488 


1.10521 
1.10552 
1.10583 
1.10610 
1.10637 


1.10663 
1.10688 
1.10712 
1.10757 


1.10778 
1.10798 
1.10817 
1.10836 
1.10854 


0.1181 
0.17937 


0.47500 
0.50951 
0.54077 
0.56917 


0.85812 
0.87010 
0.87569 
0.88103 


0.90457 


0.90873 
0.91275 
0.91659 
0.92030 
0.92387 


1.00000 
1.01162 
1.02052 
1.02796 
1.03905 


1.04313 
1.04652 
1.05178 
1.05385 


1.05565 
1.05722 
1.05861 
1.05983 


1.06192 
1.06281 
1. 06436 
1.06503 


1.06565 
1.06622 
1.06675 
1.06769 


1.06812 
1.06852 
1.06889 
1.06956 


1.06987 
1.07016 
1.07095 


1.07118 
1.07161 
1.07182 
1.07201 


1.07219 
1.07237 
1.07270 


1.07300 
1.07328 
1.07341 
1.07354 


0.00631 
0.01976 
0.10788 
0.16637 


22437 
0.32903 
0.37451 


0.45276 


0.59265 
0.61378 
0.65113 
0.66771 


0.68310 
0.69739 
0.71071 
0.72815 


0.75597 
0.76568 
0.77473 
78332 


0.79915 
0.81340 
0.82000 


0.82628 
0.83226 
0.83798 


0.85843 


0.01 1.04663 
0.02 
0.03 
1.14836 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 0.41562 
0.11 
0.13 0.51676 
0.14 
0.15 0.56960 
0.16 0.61868 
0.17 0.64036 
0.18 
0.19 0.66261 0.67868 
0.20 0.69568 
0.21 
0.22 0.72610 
0.23 0.73975 
0.25 76443 
0.26 1.72195 0.77561 
0.27 74682 78612 
0.28 1.77165 0.79601 
0.29 
0.30 
0.82246 
0.32 0.83036 
0.33 0.83783 
0.36 1.08691 
0.37 1.08717 
0.38 
0.39 1.08768 
0.88614 
0.86301 
0.87570 
0.87961 


2.33931 
2.36391 
2.41308 
2.43766 


2.51138 
2.53595 
2.56051 


2.60965 
2.65876 
2.68330 


2.97781 
3.00236 
3.02687 


5.07598 
3.12498 
3.14950 


3.19856 
3.22808 


8.32115 
3.37019 
3.39471 


3.44373 
3.51728 
3.54180 


20257 


22381 
24515 
26658 
28812 


-0.37512 


53018 


64267 


68801 
71075 
75634 


80207 
-0. 82501 


-l. 00959 
-l. 05602 
-1.10256 


-l. 12585 
-1.14918 
-1.17254 
-l. 19591 


TABLE (continued) 


1.08971 
1.08997 
1.09010 
1.09021 


1.09033 
1.09055 
1.09065 
1.09076 


1.09085 
1.09095 
1.09122 


1.09130 
1.09138 
1.09146 
1.09162 


1.09169 
1.09176 
1.09183 
1.09190 
1.09196 


1.09203 
1.09209 
1.09215 
1.09221 
1.09227 


1.09233 
1.09238 


1.09259 
1.09269 
1.09278 


1.09283 
1.09287 
1.09291 
1.09296 
1.09300 


1.09308 
1.09312 
1.09316 


0.10 


0.91174 
0.91799 


0.92383 
0.92662 
0.92931 
0.93192 


0.93691 
0.93929 
0.94160 
0.94385 


0.94815 
0.95021 
0.95222 
0.95417 
0.95607 


0.95792 
0.95972 
0.96148 
0.96819 
0.96486 


0.96649 
0.96807 
0.96962 
0.97114 
0.97262 


0.97406 
0.97685 
0.97820 
0.97951 


0.98080 
0.96206 
0.98330 
0.98451 
0.98569 


0.98685 
0:98798 
0.98909 
0.99018 
0.99125 


0.99229 
0.99332 
0.99432 
0.99531 
0.99628 
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1.10870 
1.10887 
1.10903 
1.10919 
1.10933 


1.10948 
1.10962 
1.10975 
1.10989 
1.11001 


1.11012 
1.1102) 
1.11036 
1.11058 


1.11069 
1.11079 
1.11089 
1.11098 
1.11108 


1.11126 
1.11143 
1.11151 


1.11159 
1.11167 
1.11175 
1.11162 
1.11190 


1.11197 
1.11217 
1.1122) 


1.11230 
1.11236 
1.11248 
1.11254 


1.11260 
1.11271 
1.11276 


1.11286 
1.11291 
1.11296 
1.11301 
1.11306 


0.92732 
0.93065 
0.93386 
0.93697 
0.93997 


0.94569 
0.95105 
0.95361 


0.95850 
0.96083 
0.96310 


0.96531 


0.97156 


0.97732 
0.97915 
0.98092 
0.98265 


0.98598 
0.98759 
0.98915 
0.99068 
0.99218 


0.99364 
0.99506 
0.99782 
0.99915 


1.00539 


1.00770 
1.00883 
1.00993 
1.01100 


1.01206 
1.01310 
1.01511 
1.01609 


1.07366 
1.07378 
1.07389 
1.07411 


1.07431 
1.07450 


1.07467 
1.07476 
1.07499 


1.07507 
1.07521 
1.07528 
1.07535 


1.07565 


1.07571 
1.07577 
1.07587 
1.07592 


1.07597 
1.07602 
1.07607 
1.07612 
1.07616 


1.07621 
1.07625 
1.07630 
1.07638 


1.07646 
1.07650 
1.07653 
1.07657 


1.07661 
1.07668 
1.07671 


0.89386 
0.89712 
0.90026 
0.90329 
0.90623 


0.90907 
0.91162 
0.91706 
0.91956 


0.92199 
0.92662 
0.93100 


0.93513 
0.93711 


0.94960 


0.95121 
0.95278 
0.95580 
0.95726 


0.95869 
0.96008 


0.96535 
0.96660 
0.96782 
0.96901 
0.97018 


0.97132 
0.97354 
0.97462 
0.97567 


0.97670 
0.97772 
0.97871 
0.97968 


(2) 

0.51 
0.52 

0.55 0.92096 
0.56 

0.58 
0.59 

: 

2.58508 0.95609 

0.65 
0.67 
0.68 2.75696 
0.69 
0.70 
0.72 2.85513 1.07547 
0.73 2.87967 1.07554 

1.07560 
0.75 
0.76 

0.77 
0. 78 

0.81 

0.82 
0.83 

0.96278 

0.85 

0.86 

0.87 1.00173 
0.88 1.00297 
0.89 
0.90 

0.94 

0.95 

0.97 
0.98 

0.99 

1.00 


pk 


oo 
Ovo OV 


Ww 


1.00000 
1.04716 
1.11766 


1.20955 
1.25820 
1.26618 


1.34731 
1.37366 
1.39975 
1.42565 


1.50229 
1.52759 
1.55279 


1.62783 
1.65272 
1.67755 


1.72706 
1.75176 
1.77639 
1.80100 
1.82559 


1.85017 
1.69919 
1.92368 
1.94814 


1.97259 
1.99702 
2.07020 


2.09456 
2.11891 
2.16757 
2.19189 


+0.01821 


+0.13189 
+0.16310 


+0.25971 
+0. 25887 
+0, 29881 


+0. 
+0.27553 


+0. 
+0. 20679 
+0.19332 


+0.17938 


+0.08728 
+0.03682 


+0.00186 
-0.01597 


TABLE (continued) 


1.00000 
1.03610 
1.04636 


1.05949 
1.06926 
1.07322 
1.07669 


1.07976 
1.08712 
1.08909 


1.09089 
1.09253 
1.09667 


1.09892 
1.09993 
1.10087 


1.10256 
1.10333 
1.10537 


1.10598 
1.10655 
1.10709 
1.10760 
1.10810 


1.10856 
1.10900 
1.10983 
1.11021 


1.11058 
1.11092 
1.11126 
1.11159 
1.11190 


1.11220 
1.11276 
1.11303 
1.11328 


0.15 


0.00515 
0.01150 
0.04760 


0.11893 
0.15985 
0.27971 


0.51612 
0.35035 
0.41237 


0.49086 
0.53505 
0.55506 


0.57385 
0.59151 
0.60613 
0.62379 
0.63857 


0.66576 
0.67828 
0.69016 


0.71217 
0.72237 
0.73211 
0.74139 
0.75026 


0.75873 
76683 
0.77460 
0.78917 


0.80261 
0.81502 
0.62069 


0.83198 
0.83723 
0.84231 
0.84721 


661 


1.00000 
1.01920 
1.03211 


1.07160 
1.08425 
1.08931 
1.09376 


1.09771 
1.10122 
1.10436 
1.10718 
1.10974 


1.11206 
1.11610 
1.11788 
1.11952 


1.12103 
1.12243 
1.12608 


1.12714 
1.12815 
1.12908 
1.12995 
1.13079 


1.13157 
1.13231 
1.13302 
1.13368 


1.13492 
1.13657 
1.13707 


1.15754 
1.13800 
1.13887 
1.13927 


1.15966 
1.14073 


0.00697 
0.01528 
0.02989 
0.08995 


0.13003 
0.17238 
0.25620 
0.29570 


0.33302 
0.36808 
0.43150 


0.48675 
0.51166 
0.53495 
0.57715 


0.59631 
0.63125 
0.64720 
0.66226 


0.67649 
0.68995 
0.70270 
0.72628 


0.73721 
0.74760 
0.75750 
0.77597 


0.79285 
0.80075 
0.60832 
0.81557 


0.82255 
0.83568 


0.85358 
0.85912 
0.86962 


1.00000 
1.01160 
1.02095 
1.02899 
1.03609 


1.05657 
1.06019 
1.06338 


1.06622 
1.07099 
1.07303 


1.07655 
1.07808 
1.08076 


1.08500 
1.08670 


1.06819 
1.08887 
1.09012 


1.09122 
1.09173 
1.09222 


1.09267 


1.09311 
1.09353 
1.09393 
1.09431 
1.09468 


1.09536 
1.09567 
1.09598 
1.09628 


1.09656 
1.09683 
1.09709 
1.09735 
1.09759 


0.01163 
0.04718 
0.07936 


0.15732 
0.19783 
0.23735 
0.27522 


0.34477 
0.37633 
0.40583 


0.45913 
0.48318 
0.50566 
0.52671 


0.56497 
0.58237 
0.59876 
0.61420 
0.62877 


0.65557 
0.66793 
0.67964 
0.69076 


0.70134 


0.73891 


0.75525 
0.76291 
0.77025 
0.77728 


0.79053 
0.80279 
0.80857 


0.81951 
0.82969 
0.83452 


0.72100 
0.73016 


a 


cooo°o 


. 


cooco ooocc 


\© 


1.00 


2.50755 
2.55580 


2.58000 
2.65263 


2.72519 
2.77358 
2.79776 


2.62191 
2.87028 
2.91662 


2.96691 
2.99108 
3.01525 


3.06352 
3.13599 
3.16012 


3.23256 
3.25671 


3.35326 
3.40155 


3.52222 


-0.10617 
~0.12716 


-0.16562 


-0. 
28429 


-0. 
-0. 38636 


-0. 
63991 
-0. 


68308 
-0. 


-0.81391 
83588 


-0.99082 


-l. 05778 
-1.08016 
-1.10258 


TABLE (continued) 


1.11353 
1.11377 
1.11400 
1.11422 


1.11523 


1.11558 
1.11576 
1.11593 
1.11609 
1.11625 


1.11655 
1.11670 
1.11698 


1.11712 
1.11725 
1.11737 
1.11750 
1.11762 


1.11785 
1.11797 
1.11806 


1.11629 
1.11839 
1.11849 
1.11659 


1.11678 
1.11887 
1.11696 
1.11905 
1.11913 


1.11922 
1.11930 
1.11938 
1.11954 


1.11961 
1.11969 
1.11976 
1.11983 
1.11990 


0.15 


0.85194 
0.85651 
0.66523 


0.87731 
0.88109 
0.88832 


0.89176 
0.89515 
0.90159 


0.90769 
0.91062 
0.91895 


0.92159 
0.92667 
0.92911 
0.93150 


0.93611 
0.93833 
0.94050 


0.94470 
0.94872 
0.95066 
0.95256 


0.95802 
0.95977 


0.96315 
0.96479 
0.96798 
0.96953 


0.97105 
0.97400 


662 


1.14170 
1.14200 
1.14229 
1.14257 


1.14310 


1.14406 
1.14429 
1.14451 


1.14511 
1.14531 
1.14568 


1.14685 
1.14714 
1.14729 


1.14754 
1.14768 
1.14781 


1.14816 
1.14642 


1.14875 
1.14896 
1.14906 
1.14916 


1.14955 


0.87941 
0.68858 
0.89716 


0.90125 
0.90522 
0.90906 
0.91280 
0.91642 


0.91993 
0.92335 
0.92668 
0.92991 
0.93305 


0.93611 
0.93908 
0.94198 


0.9502), 
0.95286 
0.95789 
0.96032 


0.96269 
0.96500 
0.96726 
0.97163 


0.97580 
0.97782 
0.97979 
0.98172 


0.98361 
0.98727 
0.98905 
0.99079 


0.99416 
0.99579 


1.00051 
1.00202 
1.00351 
1.00639 


1.09805 
1.09827 
1.09868 


1.09888 
1.09907 
1.09926 
1.09961 


1.09977 
1.09993 
1.10009 
1.10025 


1.10054 
1.10068 
1.10062 
1.10095 
1.10109 


1.10120 
1.10145 
1.10156 
1.10168 


1.10179 
1.10190 
1.10200 
1.10211 
1.10221 


1.10231 
1.10250 
1.10259 
1.10268 


1.10277 
1.10310 


1.10316 
1.10326 
1.10341 


1.10556 
1.10370 
1.10376 
1.10563 


0.85231 


0.86037 
0.86422 
0.66795 
0.87157 
0.87509 


0.88182 
0.89122 


0.89419 
0.89708 
0.89989 
90263 
0.90530 


0.90791 
0.91045 
0.91293 
0.91770 


0.92000 
0.92658 
0.92868 


0.93073 
0.93660 


0.94211 
0.94559 
0.94728 


0.95056 
0.95370 
0.95523 


0.95673 
0.95820 
0.95964 
0.96105 


(1) 

1.14926 


@ 


OANA 


M 


1.00000 
1.04671 
1.08379 
1.11772 
1.16060 


1.26775 
1.29552 
1.32283 


1.37632 
1.40259 


1.53099 
1.55621 
1.58136 


1.60637 
1.63121 
1.65615 


1.73035 
1.75496 
1.77950 


1.85293 
1.87735 
1.90171 
1.95037 


2.07160 


2.09579 
2.11996 
2.16825 


28878 


+0.00227 
+0.00516 
+0.00977 


+0.05282 


+0. 22886 


+0. 26138 
+0. 26523 


+0. 26860 
+0. 26405 


+0. 25562 


22816 
+0.18939 


+0.14181 
+0.12878 


+0.08729 


-0.02082 


TABLE (continued) 


1.00000 
1.02670 
1.03857 
1.05479 


1.06152 
1.06751 
1.0726) 
1.07760 
1.08186 


1.08569 
1.08915 
1.09228 
1.09773 


1.10011 
1.10230 
1.10619 
1.10791 


1.10952 
1.11102 
1.11372 


1.11609 
1.11718 
1.11820 
1.11916 
1.12008 


1.12176 
1.12396 


1.12529 
1.12590 
1.12705 


1.12759 
1.12810 
1.12659 
1.12906 
1.12952 


1.12996 
1.13036 
1.13118 
1.15155 


0.20 


0.00909 
0.02675 


0.06756 
0.09508 
0.12523 
0.15668 


25066 
28037 
0.30889 


0.36217 
0.38691 
0.45397 


0.52871 


0.56085 
0.57576 
0.59000 
0.60359 
0.61656 


0.62897 


0.68356 
0.69317 
0.71130 


0.72609 
0.74368 
0.75105 
0.75818 


76506 
0.77171 
0.77813 
0.79036 


663 


1.00000 
1.03351 
1.04572 
1.05657 
1.06628 


1.07497 
1.08967 
1.09590 
1.10149 


1.10653 
1.11109 
1.11900 


1.12560 
1.12850 
1.13118 
1.13367 


1.13810 
1. 1,009 
1.14195 
1.14369 
1.14532 


1.11,686 
1.14967 
1.15096 
1.15218 


1.15333 
1.15740 


1.15915 
1.15997 
1.16075 
1.16150 


1.16222 
1.16291 
1.16357 
1.16421 
1.16482 


1.16598 
1.16652 
1.16755 


0.00595 
0.01265 
0.02116 
0.03435 
0.05364 


0.07900 
0.10828 
0.17296 
20612 


0.27071 
0.30146 
0.35096 
0.35913 


0.38596 
0.41146 
0.43569 


0.50121 
0.52087 
0.58955 
0.55732 
0.57422 


0.59030 
0.62023 
0.63417 


0.66020 
0.67237 
0.69519 


0.72602 


0.76179 
0.77775 
0.78531 
0.79260 


0.79965 
0.82556 


1.00000 
1.01195 
1.02125 
1.02952 
1.04365 


1.04999 
1.05553 
1.06053 
1.06502 
1.06906 


1.07607 
1.07909 
1.08437 


1.08668 
1.08681 
1.09079 
1.09261 
1.09431 


1.09735 
1.09873 
1.10002 


1.10236 


1.10715 
1.10797 
1.11018 


1.11082 
1.10146 
1.11207 
1.11266 
1.11322 


1.11375 
1.11427 
1.11523 
1.11569 


1.11653 
1.11733 
1.11771 


(2) 


0.00488 
0.01013 
0.01688 
0.02812 


0.06852 
0.09568 
0.12540 
0.15641 
0.18775 


0.30647 
0.33335 


0.55899 
0.40658 
0.44951 


0.50618 
0.52323 


0.56368 
0.59708 
0.60988 


0.62213 
0.63383 
0.65578 


0.67596 
0.68545 
0.69458 
0.71178 


0.72773 
0.73529 
0.74959 


75638 
0.76928 
0.77542 
0.78135 


0.31 
0.32 
0.33 
35 \ 
0.36 
0.38 
0.39 
0.40 


. . 


. . 


Ow ONO 


2.33689 


2.52903 


2.57698 
2.67285 


2.69680 
2.72075 
2.79255 


2.81648 
2.86435 
2.88827 
2.91220 


2.93611 
2.96003 


3.05563 
3.07952 
3.12730 
3.15120 


3.17506 
3.19696 


31836 


3.41330 


-0.12319 
-0.17696 
-0.19522 


-0. 21362 
25088 
26971 
-0. 28868 


-0.30777 


-0. 


-0.62703 
-0. 68918 


71002 
-0. 
-0. 75190 
-0.77291 


-0.81512 
-0. 90016 


TABLE (continued) 


1.13192 
1.13227 
1.13262 


1.13357 
1.13387 


1.13683 


3667 


1.13958 


1.13972 
1.13985 
1.15999 
1.14012 


1.14074 


1.14097 
1.14129 
1.14140 


0.20 


0.79619 
0.8018) 
0.80731 
0.81261 
0.81776 


0.82275 
0.82761 
0.83231 
0.83689 


0.85397 
0.85797 


0.86563 
0.67291 
0.87642 


0.88317 
0.86642 
0.88961 
0.89271 


0.89670 
0.90160 
0.90445 
0.90720 
0.90990 


0.91767 
0.92016 


0.92730 
0.92959 
0.93183 


0.93618 
0.95629 
0.94438 


0.95013 
0.95379 


664 


1.1680) 
1.16851 
1.16896 
1.16983 


1.17025 
1.17065 
1.17176 


1.17248 
1.17281 


1.17376 
1.17405 
1.17490 


1.17517 
1.17569 
1.17594 
1.17618 


1.17641 
1.17665 
1.17687 
1.17709 


1.17752 
1.17772 
1.17792 
1.17612 
1.17830 


1.17668 
1.17886 
1.17903 
1.17920 


1.17938 
1.17954 
1.17970 
1.17986 


1.16517 
1.16031 
1.18061 
1.18075 


0.83152 
0.85730 
0.85359 


0.85871 
0.86367 
0.87772 


0.89065 
0.89870 


0.90258 
0.90635 
0.91002 
0.91360 
0.91711 


0.92051 
0.92710 
0.93027 
0.93537 


0.93936 
0.94508 
0.94785 


0.95056 
0.95521 
0.95560 


0.96326 
0.96798 
0.97027 
0.97251 


0.97687 
0.97899 
0.98106 


0.98509 
0.98705 
0.98898 
0.99087 
0.99273 


1.11808 
1.11877 
1.11910 


1.11972 
1.12002 
1.12031 
1.12059 
1.12086 


1.12113 
1.12164 
1.12188 
1.12212 


1.12255 
1.12277 
1.12298 


1.12338 
1.12377 
1.12396 


1.12466 
1.12496 


1.12513 
1.12558 
1.12573 


1.12587 
1.12600 
1.1261) 
1.12627 


1.12653 
1.12665 
1.12677 
1.12689 
1.12701 


1.12712 
1.12735 
1.12756 


0.78710 
0.80330 


0.82726 
0.83164 


0.83592 
0.84008 
0.64412 
0.84805 
0.85188 


0.85561 
0.85925 
0.86626 


0.87292 
0.87613 
0.87927 
0.88233 
0.88532 


0.89110 
0.89662 
0.89929 


0.90190 
0.90696 
0.91181 


0.91415 
0.91871 
0.92092 
0.92308 


0.92521 
0.92729 
0.92933 
0.93330 


0.93523 
0.93712 
0.95898 
0.94259 


0.51 
0.53 
0.55 
0.56 
0.58 1.13416 
0.59 
0.60 
1.13523 
1.13572 
1.13596 
1.15618 
1.15641 
1.13663 
1.15762 
1.12799 
1.13816 
Lod 
1.1 
1.13683 
1.13899 
1.13943 
0.86 
0.88 
4 O. &9 
rer 91 
Ud 
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1.00000 
1.08369 
1.11769 
1.18089 


1.21080 
1.52386 


1.35097 
1.40421 
1.45638 


1.48215 
1.50772 
1.53313 
1.58359 


1.60866 
1.63362 
1.68326 
1.70798 


1.73261 
1.75719 
1.80618 
1.83061 


1.85500 
1.87935 
1.90364 
1.92790 
1.95213 


1.97632 
2.04875 
2.07286 


2.09691 
2.12098 
2.16901 
2.19302 


2.21698 


+0.00668 
+0.01127 
+0.01905 


+0.07896 


+0.13163 


23052 
+0. 


22926 


+0.20991 
+0. 20365 
+0.18911 
+0.18088 


+0.17207 
+0.16270 
+0.15280 
+0.13152 


+0.08378 
+0.07087 


+0.01590 


TABLE 


1.00000 
1.01692 
1.02877 
1.03875 
1.04754 


1.06897 
1.08006 


1.09323 
1.09688 
1.10025 
1.10535 


1.10620 
1.10886 
1.11131 
1.11360 
1.11572 


1.11771 
1.11958 
1.12132 
1.12296 
1.12451 


1.12596 
1.12987 


1.13216 
1.13321 
1.13421 
1.13518 
1.13609 


1.13696 
1.13779 
1.13860 
1.13935 


1.14147 
1.14211 


1.14392 
1.14501 
1.14553 
1.14603 


0.25 


0.00369 
0.01236 
0.02877 


0.04288 
0.06090 
0.08205 
0.10548 
0.13037 


0.15608 
0.16209 
20801 
25856 


0.28287 
0.32917 
0.35108 
0.37215 


0.39239 


0.48201 
0.51297 
0.54153 


0.56790 
0.58033 
0.59229 


0.61490 
0.62559 
0.63591 


0.67368 
0.68235 
0.69073 


70667 
0.72163 
72876 
0.73569 


665 


1.00000 
1.01956 
1.03392 
1.06759 


1.07681 
1.06525 
1.09293 
1.09995 
1.10636 


1.11760 
1.12709 
1.13129 


1.13517 
1.13877 
1.14211 
1.14522 
1.14812 


1.15339 
1.15577 
1.15802 


1.16213 
1.16401 
1.16580 


1.17061 
1.17206 
1.17343 
1.17600 


1.17721 
1.17835 
1.18050 


1.18248 
1.18598 


1.18678 
1.18755 
1.18829 
1.18900 
1.18969 


0.0112) 
0.01782 
0.02630 
0.03823 


0.05430 
0.09719 
0.12234 


0.17607 
0.23072 


0.30905 
0.33362 
0.35731 
0.38011 
0.40201 


0.42305 
0.44322 
0.46257 
0.48112 
0.49890 


0.51596 
0.53232 
0.54801 
0.56307 
0.57754 


0.59143 
0.61763 
0.62998 
0.64187 


0.65333 
0.67501 
0.68527 
0.69517 


0.71398 
0.72291 
0.73155 


0.74798 
76341 
0.77076 
0.77790 


1.00000 
1.01208 
1.02150 
1.02990 
1.03760 


1.05129 
1.05734 
1.06292 
1.06803 
1.07272 


1.07702 
1.08098 
1.09112 


1.09667 
1.09917 
1.10149 
1.10366 


1.10569 


1.10760 
1.10939 
1.11108 
1.11266 


1.11558 
1.11692 
1.11819 


1.12164 
1.12267 
1.12462 


1.12552 
1.12638 
1.12721 
1.12800 
1.12877 


1.13020 
1.13088 
1.13152 
1.13215 


1.13275 
1.13333 
1.13389 
1.13495 


0.00921 


0.06392 
0.10827 
0.15298 


20985 


28391 
0.35134 


0.39219 
0.41140 


0.48075 
0.49636 
0.51135 
0.53956 


0.56561 
0.57790 
0.58971 
0.60108 


0.61205 
0.62261 
0.63280 
0.64262 
0.65212 


0.66127 
0.67012 
0.67868 
0.68695 


0.71022 
0.71750 
0.73138 


(1) 
0.26 
0.27 
0.29 
0.30 1.16908 
0.31 
0.32 
0.33 
0.35 
0.36 
0.38 
0.39 
0.40 
0.43 
0.45 
0.46 
0.48 
0.50 


an 


. 


ooo 


2.33669 
2.36057 


2.50374 
2.52758 


2.57521 


2.69419 
2.71797 
2.74172 
2.78928 


2.81305 
2.83681 
2.56055 
2.90800 


2.97922 
3.02668 


3.09781 
3.12155 


3.35851 


3.50058 


-0.05929 
-0.07507 


-0.19123 
20856 
-0. 


27939 


-0.37102 
-0. 38971 


-0.56255 
-0.58219 
621 76 


-0. 64164, 
-0. 70176 
-0. 


-0. 


-0. 
-0.90625 
-0.92700 


TABLE (continued) 


0.25 


(1) 


1.14651 1.19036 
1.19100 
1.14743 0.75525 1.19163 
0.76139 1.19223 
1.14829 1.19281 


1.14871 0.77316 1.19338 
1.14911 
0.79485 


1.15058 0.79991 1.19596 
1.15092 
1.15125 1.19690 
1.15157 
1.15190 0.81889 1.19779 


1.15220 0.82336 1.19821 
0.82770 1.19862 
1.15279 1.19902 
1.15307 0.83607 1.19942 
1.15335 1.19980 


1.15362 1.20016 
1.15387 0.84792 
20088 
1.15436 0.85538 1.20123 
1.20156 


1.20189 
1.15555 0.87261 1.20283 
1.15576 1.20313 


1.15597 0.87900 
1.15618 
1.15638 0.86513 1.20599 
1.15657 
1.15677 0.89100 


1.15714 0.89665 1.20505 
1.20530 
1.20555 
1.15768 1.20579 


0.90729 1.20603 
0.90982 1.20626 
1.15818 0.91232 
1.1583) 1.20671 
1.15850 0.91716 1.20693 


1.15865 0.91951 1.20715 
1.15880 0.92182 
1.15895 1.20756 
1.15909 1.20776 
0.92851 1.20797 


666 


0.79152 
0.81052 


0.81650 
0.82232 
0.82797 
0.83347 
0.83883 


0.84913 
0.85890 
0.86360 


0.86819 
0.68129 


0.68952 
0.89737 


0.91205 
0.91551 
0.91891 
0.92223 


0.92867 
0.93179 
0.93783 


0.94364 
0.94923 
0.95195 


0.95722 
0.95978 
0.96229 


0.96718 
0.96957 
0.97190 


1.15546 
1.13595 
1.13642 
1.13687 


1.13775 
1.13817 
1.13857 
1.13896 
1.13934 


1. 14109 


1.14140 
1.14202 
1.14232 
1.14261 


1.1468 
1.14514 


1.14536 
1.14579 


1.14659 
1.14678 
1.14697 
1.14716 


1.14801 


0.73801 
0.75070 
0.75677 
0.76267 


0.77398 
0.77940 


0.79482 
0.79969 
0.80907 
0.81358 


0.81798 
0.83056 
0.83456 


0.64226 
0.84599 
0.85318 


0.85666 
0.86339 
0.86983 


0.87297 
0.87602 
0.87901 
0.88195 


0.88764 
0.8900 
0.89310 
0.89576 
0.89636 


0.90091 
0.90829 
0.91066 


0.91299 
0.91527 
0.91751 
0.91970 
0.92188 


(2) (2) 
0. 
~ 
0.88 
0.91 
0.92 
0.93 
0.94 
0.96 
0.97 
0.98 
0.99 
1.00 


on 


WE 


1.00000 
1.08371 
1.11776 
1.14989 
1.18109 


1.21126 
26923 
1.32500 


1.57952 


1.51079 
1.56196 
1.58729 


1.61253 
1.63763 
1.66261 
1.71222 


1.73690 
1.76150 


1.85911 
1.90750 
1.95165 
1.95575 


1.97979 
2.00378 
2.02778 
2.05167 
2.07558 


2.19456 


2.21826 
2.26557 
2.28917 
2.31283 


+0.00023 
+0.00327 


+0.01069 
+0.01838 


+0.07060 


+0.12007 


+0.05398 


TABLE (continued) 


1.00000 
1.01702 
1.03927 
1.04833 
1.05659 


1.07117 
1.08578 
1.08952 


1.10003 
1.11372 


1.11780 
1.12169 


1.13529 
1.15829 
1.14115 


1.15137 
1.15365 


1.15996 
1.16191 
1.16376 


1.16555 
1.16728 


1.16893 
1.17208 
1.17355 
1.17502 


1.17639 
1.17772 
1.17902 
1.16146 


1.18378 
1.18595 
1.18699 


0.50 


0.00192 
0.00893 
0.01161 


0.01812 
0.02768 


0.05008 
0.05967 
0.07018 
0.08151 


0.09353 
0.10610 
0.1191) 
0.13256 


0.16009 
0.18811 
0.21612 


0.27096 


0.29738 
0.31029 
0.32299 


0.35975 
0.37155 
0.38213 
0.40559 


0.42716 
0.45788 


0.49593 
0.50496 


667 


1.00000 
1.01990 
1.07032 


1.09002 
1.09890 
1.10750 
1.11556 


1.13054 
1.15033 


1.15628 
1.16196 
1.16736 
1.17251 


1.18656 
1.19491 
1.19861 


1.20613 
1.21288 


1.21908 
1.22755 
1.23016 


1.23510 


1.24401 
1.25177 


1.25355 
1.25529 
1.25696 
1.25859 
1.26018 


0.00352 
0.00720 
0.01115 
0.01526 
0.01963 


0.02436 
0.02972 
0.03589 
0.04310 


0.06077 
0.07127 
0.08276 
0.09512 
0.10827 


0.12210 
0.16625 


0.19695 


0.27395 
0.31662 
0.33309 


0.36132 
0.37506 
0.40182 


0.41481 
0.45221 


0.50958 
0.52032 


0.53086 
0.55122 
0.56109 
0.57073 


1.00000 
1.02222 
1.03101 
1.03913 
1.04676 


1.05399 
1.06088 
1.07976 


1.08552 
1.09102 
1.09628 
1.10129 
1.10609 


1.11067 
1.11505 
1.12323 
1.12705 


1.13072 
1.14387 


1.14681 
1.15257 
1.15748 


1.15990 
1.16221 
1. 16446 
1.16660 
1.16869 


1.17068 
1.17262 
1.17629 


1.17972 
1.18135 
1.18293 


1.16876 
1.19011 
1.19269 


0.00319 
0.00650 
0.01002 
0.01367 


0.02157 
0.02620 
0.03779 
0.04505 


0.05338 
0.07307 
0.09619 


0.10877 
0.12187 
0.14925 
0.16333 


0.17757 
0.19190 


0.27689 
0.29058 


0.31738 
0.33045 
0.36832 


0.39239 
0.41552 


0.43772 
0.45900 


0.51773 


(2) (2) 
Os 41 
0.32 
0.33 
36 
0.37 
0.38 
0.2 
0.47 
0.48 
0.50 


& 
We or 


SSese 


2.38353 


2.45401 


2.57128 
2.59468 
2.61808 
2.64146 
2.66482 


2.68816 
2.71157 


2.85145 


2.92138 
2.96790 
2.99117 


3.03771 
3.06095 
3.0820 
3.13071 


3.15398 
3.17720 


3.33976 
3.36297 


+0.01996 


-0.01919 
-0.02966 


-0.06283 
-0.08619 


-0.16169 


20215 
21601 
23006 
24427 


25866 
-0.27318 
28787 
-0.31772 


33287 
-0. 


-0.59223 


TABLE (continued) 


1.18799 
1.16896 
1.18991 
1.19082 
1.19171 


1.19258 
1.19505 
1.19583 


1.19658 
1.19733 
1.19876 


1.20012 


1.20600 
1.20752 
1.20801 


1.21030 


1.21072 
1.21115 
1.21157 
1.21197 
1.21238 


1.21278 
1.21317 
1.21355 
1.21392 
1.21429 


1.21501 
1.21536 
1.21570 
1.21605 


0.50 


0.51379 
0.53092 


0.56314 
0.57079 
0.57829 
0.58563 


0.59283 
0.59966 
0.60679 
0.61358 
0.62023 


0.62675 
0.63943 
0.65164 


0.65757 
0.66339 
0.66911 
0.68022 


0.68562 
0.69616 
0.70129 
70633 


0.71128 
0.72092 
0.72561 


0.73923 
0.75219 


0.75657 
76851 


0.78009 
0.78382 
0.78751 


668 


1.26172 


1.27010 
1.27137 
1.27260 
1.27380 


1.27496 
1.27610 
1.27721 
1.27828 
1.27935 


1.28038 
1.28138 
1.28236 
1.26331 


1.28517 
1.28606 
1.28693 
1.28779 


1.29103 
1.29179 
1.29256 


1.29228 
1.29471 
1.29539 
1.29607 


1.29865 
1.29927 


1.29987 
1.30160 
1.30217 


1.30271 
1.30326 
1.30481 


0.58016 
0.59850 
0.60737 
0.61606 


0.62456 
0.63290 
0.64905 
0.65688 


0.67207 
68666 


70068 
0.72716 


0.74573 
0.75169 
0.75753 


76328 
78523 


0.79565 
0.80073 
0.60571 
0.81061 


0.83389 


0.85943 
0.86346 
0.87132 
0.87516 


1.19393 
1.19512 
1.19629 
1.19852 


1.19960 
1.20166 


20456 
1.20726 


20893 
1.20975 
1.21131 
1.21208 


1.21495 
1.21562 


1.21628 
1.21693 
1.21757 
1.21820 
1.21881 


1.21998 
1.22057 
1.22113 
1.22167 


1.22221 
1.22275 
1.22377 


1.22477 
1.22525 
1.22575 
1.22619 
1.22666 


1.22710 
1.22755 
1.22798 


0.55570 
0.55293 
0.56127 


0.59299 
0.60052 
0.60790 


0.61513 
0.62221 
0.62916 
0.63597 


0.64920 
0.65561 
0.66191 
66809 
0.67416 


0.69168 
0.69730 
0.70282 


0.70825 
0.71357 
0.71881 
0.72899 


0.73395 
0.74361 
0.74833 
0.75295 


0.75751 
0.76198 
0.77072 
0.77497 


0.77917 
0.79526 


0.79913 
0.80668 
0.81037 
0.81400 


(2) 
0.52 

0.53 

0.54 

0.57 

0.58 

0.59 

0.60 

0.61 

0.62 

0.63 

0.65 

0.66 

0.67 

0.69 

0.70 

0.71 

0.72 

0.73 

0.74 

0.75 2.89807 

0.76 

0.77 

0.79 

0.80 


© 


«eee @ 


@ 


J 


ee e @ 


1.5105 
1.5361 
1.5868 


1.6118 


+0.0011 


+0.0020 
+0.0032 


+0.0069 


+0.0095 
+0.0128 


+0.0208 
+0.0229 


+0.0320 


TABLE (continued) 


1.00000 
1.01715 
1.02928 
1.03956 
1.05707 


1.06472 
1.07186 
1.07856 
1.09076 


1.10178 
1.10689 
1.11178 
1.11648 


1.12098 
1.12531 
1.13731 


1.14100 
1.14802 
1.15136 
1.15461 


1.15772 
1.16367 
1.16651 
1.16926 


1.17190 
1.17450 
1.17700 
1.17942 
1.18180 


1.18633 
1.18852 
1.19061 
1.19268 


1.19467 
1.19661 
1.19852 
1.20035 
1.20217 


1.20563 
1.20731 


0.00073 
0.00167 
0.00258 


0.00572 
0.00683 
0.00799 
0.00929 
0.01062 


0.01203 
0.01360 
0.01528 
0.01723 
0.01942 


0.0218) 
0.02752 
0.03079 
0.03438 


0.03823 
0.04692 
0.05169 
0.05675 


0.06207 
0.07347 
0.07948 
0.08573 


0.09213 
0.09668 
0.1122) 
0.11923 


0.12632 
0.13350 
0.15551 


0.16295 
0.17789 
0.19295 


0.20050 
20800 
0.21559 


669 


1.02025 
1.03537 
1.06071 
1.07196 


1.08257 
1.09258 
1.10209 
11108 
1.11973 


1.13606 
1.15126 


1.17215 
1.17866 
1.19108 


1.19698 
1.21377 


1.22417 
1.22915 
1.23398 
1.23868 


1.24770 
1.25203 
1.25625 
1.26433 


26822 
1.27201 
1.27571 
1.28282 


1.28626 
1.28958 
1.29602 
1.29915 


1.30217 
1.30803 
1.31363 


0.00177 
0.00367 
0.0056), 
0.00779 
0.00996 


0.01232 
0.01475 
0.01725 
0.01983 
0.02252 


0.03513 
0.03887 


0.04286 
0.04713 
0.05172 
0.05667 


0.08611 


0.10719 
0.11471 
0.12239 
0.13026 


0.14649 
0.15485 
0.17186 


0.18053 
0.18925 
0.19806 
0.21576 


24251 


0.27816 
28701 
0.29585 


1.00000 
1.02288 
1.03198 
1.04046 
1.04845 


1.05605 
1.06333 
1.07036 
1.07711 
1.08365 


1.08996 
1.09608 
1.10203 
1.10781 


1.11888 
1.12420 
1.12939 


1.14878 
1.15333 
1.15776 
1.16208 


1.16629 
1.17039 
1.17439 
1.17829 
1.18208 


1.18579 
1.19292 
1.19637 
1.19973 


1.20619 
1.20931 
1.21532 


1.28177 
1.23677 
1.23919 


0.00198 
0.00615 
0.00831 
0.01056 


0.01287 
0.01522 
0.01762 
0.02016 
0.02279 


0.02553 
0.03148 
0.03821 


0.04593 
0.05020 


0.06479 
0.07021 
0.07592 
0.08191 
0.08812 


0.10130 
0.10822 
0.11532 
0.12260 


0.13006 
0.13764 
0.15318 
0.16111 


0.16912 
0.17720 
0.20177 


0.21003 
23489 
0.24318 


26792 
0.27612 


1.0000 
1.0463 
1.0837 
1.1178 
1.1499 
1.1805 
1.2398 
1.2685 
1.3243 
1.3517 
1.3789 
1.4057 
1.4320 
0.06751 
1.6369 
1.6867 
0.09289 
1.7359 
Le 760 
1.8095 
1.8336 
0.31 1.8579 
0.32 1.8822 
0.33 1.9062 
0.34 1.9302 
0.35 
0.37 2.0020 
0.38 2.0259 
0.39 
2.0735 
2.0973 
0.43 
0.45 2.1917 
2.2153 
0.47 
0.48 
0.50 2.3092 


WLU 


ee 
OV 


+0.0287 


-0.0155 
-0.0213 


-0.0273 
-0.0399 


-0.0827 
0906 


-0.0986 
-0.1153 
-0.1328 


-0.1508 
-0.1602 


-0.1992 
2093 
2301 


262) 


2960 
-0.3308 


TABLE (continued) 


1.21355 
1.21501 


1.21922 
1.22056 
1.22186 
1.2231) 


1.22567 
1.22686 
1.22803 
1.22917 
1.23031 


1.23356 
1.23564 


1.23664 
1.23763 
1.23861 
1.23955 


24140 
1.24317 
1. 2440) 


1.24573 
1.24735 
1.24815 


1.25042 
1.25117 
1.25189 
1.25262 


1.25331 
1.25467 
1.25533 
1.25600 


1.25727 
1.25791 
1.25915 


1.00 


0.26035 


0.30372 


0.31775 


0.34516 
0.35187 
0.36512 
0.37166 


0.37811 
0.36452 
0.39085 
0.39712 


0.41562 
0.42165 
0.42760 
0.43349 


0.43934 
0.44515 
0.45085 
0.45652 
0.46212 


0.47858 
0.48929 


0.51000 
0.51503 


0.52988 
0.53952 


670 


1.31630 
1.31893 
1.32153 
1.32653 


1.33132 
1.33363 
1.33588 
1.33810 


1.34026 
1.34239 
1.34651 
1.34851 


1.35613 
1.35795 


1.35973 
1.36147 
1.36319 
1.36653 


1.36815 
1.36974 
1.37131 
1.37437 


1.37585 
1.37875 
1.38153 


1.38289 
1.38555 
1.38685 
1.38813 


1.39062 
1.39305 
1.39425 


1.39541 
1.39657 
1.39770 


0.31337 
0.33070 
0.53930 
0.54781 


0.35629 
0.57301 
0.38128 


0.39764 
0.40569 
0.41366 
0.42941 


0.45999 
0.46745 


0.48213 
0.49651 
0.50359 


0.51061 
0.51753 
0.53789 


0.54452 
0.55107 
0.55758 
0.56399 


0.57664 
0.58286 
0.58899 
0.59508 
0.60108 


0.60703 
0.61292 
0.62450 
0.63017 


0.63581 
0.64138 
0. 64,689 
0.6523), 


x(2) 


1.24615 
1.25265 


1.25678 
1.25877 
1.26072 


26636 
1.26815 
1.27167 


1.27336 
1.27503 
1.27668 
1.27986 


26442 
1.28733 


1.29013 
1.29283 
1.29417 


1.29673 
1.29797 
1.29921 


1.80161 
1.30279 
1.30507 
1.30620 


1.30730 
1.30638 
1.30946 
1.31052 
1.31155 


1.31259 
1.31362 
1.31462 
1.31559 
1.31656 


0.30852 


0.33232 
0.34790 
0.35560 
0.36323 


0.37081 
0.37831 
0.38576 


0.41485 
0.42196 
0.42898 
0.43596 


0.44968 
0.46312 
0.46975 


0.48919 
0.49553 
0.50181 


0.53219 


0.54966 
0.56099 


0.56656 
0.57207 
0.57753 
0.58293 
0.58825 


0.59353 
0.59875 
0.60902 
0.61406 


2.3326 
2.4023 
2.4255 
2.4488 
2.4721 
2.5185 
2.5417 
2.6110 
2.7725 
2.7956 
2.8186 
2.6415 
0.75 
0.76 
0.77 2.9335 
0.78 2.9565 
0.80 
0.61 3.0253 0.50801 
0.83 3.0710 0.5202) 
3.0939 0.52625 
0.87 3.1626 
0.89 3.2080 
0.90 
0.92 3.27 
0.93 
3.3223 
0.95 
0.96 3.3680 
0.99 3.4361 
¢ 1.00 3.4588 


TABLE 


2.30219 
2983 


1.08370 


1.10451 


1.12030 0.56660 
1.15273 
1.16815 0.59692 


1.19005 0.61195 


1.36836 
1.36152 
1.35764 
1.35517 
1.35357 


0.3525) 
0.36381 


0.37888 
0.41208 


AND OTHER AUXILIARY CONSTANTS 


0.98217 
0.97610 
0.97262 
0.97039 
0.9654 
0.962 


76806 
0.76279 
0.75975 
0.75780 
0.75650 


0..750 


-0.16975 


-0. 29170 
-0. 21222 


(ii) The Moments and 


0.21158 
0.27300 
0.27942 0.22564 
0.28453 0.22778 
0.28870 0.23117 
0.30155 
0.31058 0.24916 


0.88070 
0.80150 
0.73653 
0.68061 
0.23813 


0.45978 
0.43627 
29682 


0.17019 


-0. 25732 
21904 
-0.16975 


-0. 0430 


0.27919 
21937 


22236 


-0.19101 
-0.16811 
-0.0855 


0.24625 0.19938 
0.23335 0.18872 
0.21587 0.17563 
0.17307 0.14259 


-0. 20070 
20747 
20869 
-0. 20923 


-0. 22308 
-0. 
26665 
28386 
-0. 29922 
-0.3587 


+0. 78333 
+0.69768 
+0.57606 
+0.3973 


671 


29656 


2664 


-0. 30167 
30395 


-0. 


3663), 


1.1 


20.999 0.0446 
10.775 0.0843 
5.5678 0.1510 


0.2963 
723 


0.05 
0.10 
0.15 
0.20 2.30365 
0.50 
0.05 
0.10 
0.15 0.55713 
0.20 
0.50 
1.00 
0.05 
0.10 
0.20 


eeee 
OM 
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nm 


eeees 


0.00787 
0.01113 


0.02977 
0.03632 


0.06088 
0.07073 
0.08143 
0.09296 


0.13261 
0.14752 
0.16328 
0.17989 


0.27565 


0.29735 
0.31991 
0.34330 
0.36756 


0.50158 


0.56113 
0.59219 
0.65685 


0.72492 
76023 
0.87128 


0.90999 
0.94955 

1.03125 
1.07336 


1.00000 
1.05101 
1.07147 
1.08037 
1.08391 


1.08260 
1.07918 
1.06826 
1.06103 


1.05271 
1.04335 
1.03300 
1.02164 
1.00932 


0.99606 
0.98186 
0.96672 
0.95065 


0.91577 
0.85661 


0.81264 
0.78930 
76505 
0.73991 
71386 


0.65909 
0. 60077 
0.57025 


0.53883 
0.50653 


0.33161 
0.21595 


0.17562 
0.09228 
0.04926 


1.00000 
1.03200 
1.05360 
1.05799 
1.06090 


1.06295 
1.06568 
1.06663 


1.06859 
1.06905 
1.06980 


1.07012 
1.07039 
1.07063 
1.07086 
1.07106 


1.07155 
1.07169 


1.07206 
1.07215 
1.07225 


1.07250 
1.07258 
1.07265 
1.07271 


1.07277 
1.07289 
1.07295 
1.07300 


1.07308 
1.07313 
1.07318 
1.07322 


1.07325 
1.07329 
1.07531 
1.07339 


TABLE 


0.05 


0.00200 
0.00309 
0.00366 


0.00473 


0.00483 


0.00500 
0.00502 
0.00502 


0.00505 
0.00506 
0.00506 
0.00509 
0.00509 


0.00511 
00512 
00512 
0.00512 


0.00515 
0.00516 
0.00517 


0.00518 
0.00518 
0.00519 
0.00519 


0.00519 
0.00520 
0.00520 
0.00520 
0.00521 


00521 
0.00521 
0.00521 
0.00522 
0.00522 
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TERMS WHICH AND ARE EXPRESSED 


0.00391 
0.00660 
0.00897 
0.01169 
0.01500 


0.01901 
0.02378 
0.03570 
0.04290 


0.05091 
0.05976 
0.07998 
0.09135 


0.11662 
0.13053 
0.14529 
0.16088 


0.17733 
0.21278 
0.25161 


0.27281 
29386 
0.31625 
0.36358 


0.38852 
0.41432 


0.52601 
0.55606 
0.58696 
0.61871 
0.65131 


0.68476 
0.75422 
0.79022 
0.82708 


0.94275 
0.98302 
1.02412 


0.11822 
0.50697 
0.61389 
0.68780 


0.77941 
0.82933 


0.85572 
0.86288 
0.86686 


0.86380 
0.85865 
0.85173 
0.84316 
0.83307 


0.82157 
0.80867 
0.77896 
0.76227 


74439 
0.72535 
oO. 66164 


0.63822 
0.61378 
0.56178 
0.53426 


0.50575 
0.47622 


0.31405 


0.16708 
0.12799 
0.08795 
0.00509 


0.10622 
0.32630 
0.48301 
0.58595 
0.66379 


0.76137 
84415 


0.86286 


0.93236 
0.93976 


0.95796 
0.96298 
0.96760 
0.97185 
0.97576 


0.97941 
0.98279 
0.98888 
0.99163 


0.99665 
1.00110 
1.00312 


1.00505 
1.00689 
1.00862 
1.01026 
1.0118) 


1.01333 
1.01476 
1.01742 
1.01867 


1.02099 
1.02209 


0.00193 
0.00301 
0.00360 
0.00395 


0.00458 


0.00482 
0.00491 


0.00497 
0.00500 
0.00502 


0.00503 
0.00506 
0.00507 
0.00508 


0.00508 
0.00510 
0.00510 
0.00512 
0.00512 


0.00513 
0.00515 
0.00515 


0.00515 
00516 
0.00517 
0.00518 


0.00518 
0.00518 
0.00519 
0.00519 
0.00519 


0.00520 
0.00520 
0.00521 
0.00521 


iis 

1.01986 
e 

nd 
TT 

lo 


0.00528 
0.01053 
0.02572 


0.03157 
0.03807 
0.04527 
0.05326 
0.06203 


0.07161 
0.08203 
0.09330 
0.11836 


0.14688 
0.17888 
0.19617 


0.21435 
0.25333 


0.39185 


0.47226 
0.50099 
0.53061 
0.56111 


0.65789 
0.69193 


0.83689 
0.91467 


0.99600 
1.03798 
1.08086 


1.00000 
1.05571 
1.10610 
1.11736 
1.12358 


1.12621 
1.12616 
1.12395 
1.11428 


1.10718 
1.09876 
1.08905 
1.07817 
1.06610 


1.05296 
1.03870 
1.02337 
1.00700 
0.98957 


0.97114 
0. 95168 
0.93122 
0.90975 
0.88731 


0.86388 
78764 


73196 
70265 
64116 
0.60896 


0.50660 


0.35670 
0.31683 
27600 


0.19150 
0.14761 
0.05760 


TABLE (continued) 


1.00000 
1.03468 
1.05666 
1.08120 
1.08836 


1.09370 
1.09785 
1.10115 
1.10385 
1.10609 


1.10797 
1.10957 
1.11096 


1.11580 
1.11651 
1.11713 


1.11768 
1.11819 
1.11868 
1.11912 


1.11992 
1.12028 
1.12060 
1.12091 


1.1247 
1.12172 
1.12197 
1.12220 


1.12262 
1.12280 
1.12299 
1.12517 
1.12332 


1.12348 
1.12377 
1.12391 


0.00436 
0.00573 
0.00668 
0.00738 


0.00791 
0.00831 
0.00864 
0.00890 
0.00913 


0. 00961 
0.00973 


0.00993 
0.01002 
0.01008 
0.01016 
0.01023 


0.01027 
0.01033 
0.01037 
0.01045 


0.01050 
0.01053 
0.01057 
0.01059 
0.01062 


0.01065 
0.01068 
0.01071 
0.01072 


0.01077 
0.01079 
0.01081 
0.01082 
0.0108) 


0.01085 
0.01087 
0.01089 
0.01090 
0.01090 


0.01092 
0.01095 
0.01096 
0.01097 
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0.00437 
0.01198 
0.01527 
0.0188) 


0.02288 
0.02752 
0.03889 
0.04573 


0.05336 
0.07110 
0.08122 
0.09219 


0.1003 
0.11671 
0.13027 
0.15997 


0.19318 
0.21110 
0.22988 
0.24955 


0.27010 
29151 
0.31381 
0.35700 
0.36106 


0.41183 
0.43853 
0.46612 


0.58530 
0.41781 
0.65019 


0.68396 
0.71860 
0.75414 
0.79057 
0.82786 


0.90512 
0.94507 
0.98592 
1.02765 


0.03455 


0.60759 
0.72280 


0.74691 
0.76590 


0.80322 
0.80507 
0.80173 
0.79691 


0.79018 
0.78167 
0.77147 
0.75963 


73143 
0.71518 
0.69754 
0.67859 
0.65830 


0.63676 
0.58998 
0.56478 


0.51090 
0.48223 
0.42158 
0.38952 


0.35643 
0.82225 
28700 
0.21331 


0.09491 
0.01080 


0.02693 
0.12282 
24539 
0.35453 


0.57782 
0.62769 
0.66959 
0.70521 


0.73583 
0.80620 


0.86872 
0.88076 
0.89176 


0.90183 
0.91110 
0.91962 
0.92753 


0.95397 
0.96477 


0.96970 
0.97870 
0.98676 


1.00859 


1.01687 


1.01921 
1.02859 
1.02566 
1.02766 


0.00875 
0.00899 


0.00918 
0.00935 
0.00950 
0.00962 
0.00973 


0.00983 
0.00992 
0.01001 
0.01008 


0.01020 
0.01025 
0.01031 


0.01050 
0.01054 


0.01060 
0.01063 
0.01065 
0.01067 
0.01070 


0.01072 
0.01074 
0.01076 
0.01077 
0.01079 


0.01081 
0.01083 
0.01086 
0.01088 


0.01089 
0.01090 
0.01093 


0.00215 
0.0007 
0.00645 
0.00717 
0.00770 
0.00818 
0.00931 
0.26 
0.28 
0.30 
0.32 
0.34 
0. 86 
0.38 
0.42 
0.48 
0.50 
0.52 
0.5h 34183 
0.36615 
0.5 
0.62 
0.64 
0.66 
0.68 
0.70 
0.72 
O. 76 
0. 78 
0.80 
0.82 1.00649 
1.00926 
0 86 ds 01191 
0.88 1.01446 
0.90 
0.92 
0.96 
1.00 


© 


Eon nw 


. . 


0.01812 
0.02430 
0.03071 


0.03751 
0.04485 
0.05282 
0.07091 


0.08110 
0.09212 
0.10395 
0.11662 
0.13015 


0.14455 
0.15981 
0.17596 
0.19298 
21090 


0.31385 


0.33713 
0.36133 


0.46710 
0.49582 
0.55595 
0.58739 


0.61971 
0.65296 
68711 
0.72218 
0.75815 


0.79503 
0.83283 
0.87152 
0.91114 
0.95167 


0.99310 
1.03544 
1.07870 
1.12287 
1.16795 


1.00000 
1.05753 
1.09266 
1.11733 
1.13416 
1.14523 


1.15195 
1.15529 
1.15588 
1.15412 
1.15037 


1.14485 
1.12903 
1.10753 


1.08090 
1.03195 


1.01333 
0.97280 
0.95090 
0.92791 


0.85255 
0.82533 
0.79707 


76776 
0.73742 
70605 
0.67365 
0.6402) 


0.57033 
0.53383 
0.45780 


0.41826 
0.37772 
0.33616 


0.15985 
0.11326 
0.06565 


TABLE (continued) 


1.00000 
1.03575 
1.09326 


1.11258 
1.12961 
1.13351 


1.15362 


1.15569 
1.15660 
1.15821 


1.15893 
1.15961 
1.16083 
1.16139 


1.16286 
1.16330 
1.16373 


1.16412 
1.16485 
1.16520 
1.16551 


1.16583 
1.16612 
1.16667 
1.16693 


1.16717 
1.16785 
1.16806 


0.15 


0.00263 
0.00503 
0.00701 
0.00853 
0.00973 


0.01068 
0.01207 
0.01260 
0.01303 


0.01375 
0.01403 
0.01428 
0.01451 


0.01471 
0.01489 
0.01506 
0.01521 
0.01533 


0.01557 
0.01568 
0.01577 
0.01586 


0.01595 
0.01603 
0.01610 
0.01616 
0.01623 


0.01629 
0.01640 
0.01650 


0.01659 
0.01663 
0.01670 


0.01677 
0.01680 
0.01687 


0.01688 
0.01692 
0.01697 
0.01699 
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0.00913 
0.01347 
0.01753 
0.02161 


0.02592 
0.03065 
0.03593 
0.04185 


0.05581 
0.07287 
0.08262 
0.09321 


0.11695 


0.15906 


20912 
0.22759 


0.26720 
28836 
0.33337 
0.35722 


0.38198 
0.40765 
0.43422 


0.54955 
0.61266 
0.64558 


0.67939 


78632 
0.82379 


0.07277 
0.15708 
24961 
0.33585 


0.41157 
0.57780 
0.61672 


0.67619 
0.73025 


0.75512 


0.75266 
0.74811 
0.74158 
0.73317 
0.72300 


0.71113 
0.69761 
0.68251 
0.66590 


0.62828 
0.60735 
0.58505 
0.56140 


0.51020 
0.39276 


0.36037 
0.25613 
0.21905 


0.18085 
0.14150 
0.10102 
0.05946 
0.01675 


0.01786 
0.06037 
0.13722 
0.22375 
0.30590 


0.37932 
0.44360 
0.49956 
0.59105 


0.66191 
0.69152 
71801 


0.78295 
0.61711 
0.83209 


0.84590 
0.85865 
0.87048 
88148 
0.69172 


0.90129 
0.91023 
0.92652 
0.93395 


0.94096 
0.95383 
0.95978 


0.97075 
0.98069 
0.98550 
0.98971 


0.99797 
1.00183 
1.00552 
1.00906 


1.01576 
1.01890 


0.00917 


0.01016 
0.01095 
0.01162 
0.01217 


0.01305 
0.01371 
0.01398 
0.01421 


0.01443 
0.01462 
0.01480 
0.01496 
0.01511 


0.01537 
0.01558 
0.01567 


0.01577 
0.01585 
0.01592 
0.01601 
0.01607 


0.01620 
0.01631 
0.01637 


0.01651 
0.01655 
0.01659 


0.01663 
0.01666 
0.01671 
0.01677 


0.01681 
0.01687 
0.01689 


0.00219 

0.00637 

0.00793 

1.15117 0.13011 

0.60579 

0.76 
A 0. 80 

0.82 

0.86 
0.92 0.86216 
0.96 
0.98 

1.00 


0.00613 
0.01289 
0.01995 
0.02715 


0.04227 
0.06862 
0.07871 


0.10116 
0.11358 
0.12683 
0.14092 


0.15588 
0.17170 
20598 


0.33043 


0.37920 
0.40497 
0.43166 
0.45926 


0.48779 
0.57898 


0.86285 
0.90252 


1.02715 
1.07058 
1.16021 
1.20641 


1.00000 
1.05827 
1.09532 
1.12312 
1.14367 
1.15837 


1.17780 
1.17828 
1.17645 


1.16677 
1.15925 
1.15016 
1.13955 


1.12750 
1.11405 
1.09929 
1.08323 
1.06591 


1.02759 
1.00663 
0.98451 
0.96123 


0.93681 
0.91126 
0.85675 
0.82785 


76672 
0.73452 
0. 66686 


0.47889 


0.43808 
0.39623 
0.35330 
0.30931 
26427 


0.21817 
0.17102 
0.12283 
0.07355 


TABLE (continued) 


1.03643 
1.08333 
1.10026 
1.11393 


1.12507 
1.13427 
1.14195 


1.15890 
1.16310 
1.16681 
1.17011 


1.17568 
1.17806 
1.18021 
1.18218 
1.18399 


1.18563 
1.18715 
1.18856 
1.18986 
1.19106 


1.19219 
1.19517 
1.19605 


1.19686 
1.19763 
1.19835 
1.19906 
1.19971 


1.20033 
1.20093 
1.20202 
1.20253 


1.20302 
1.20437 
1.20477 


1.20516 
1.20556 
1.20590 
1.20659 


0.20 


0.00281 
0.00550 
0.00787 
0.00986 
0.01152 


0.01288 
0.01403 
0.01498 
0.01580 
0.01651 


0.01711 
0.01765 
0.01812 
0.01853 
0.01891 


0.01925 
0.01956 
0.01982 
0.02007 
0.02031 


0.02053 
0.02071 
0.02089 
0.02107 
0.02122 


0.02136 
0.02163 
0.02186 


0.02196 
0.02206 
0.02216 
0.02225 
0.02233 


0.02248 
0.02255 
0.02263 
0.02270 


0.02276 
0.02287 
0.02298 


0.02303 
0.02308 
0.02313 
0.02318 
0.02322 
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0.00939 
0.01426 
0.01893 
0.02352 


0.06602 
0.09437 


0.11736 
0.13013 
0.14378 
0.15831 


0.17371 
0.19001 
0.20720 
22530 


26419 
28501 
0.30672 
0.32936 
0.35292 


0.37739 
0.40279 
0.45633 


0.63921 


0.77969 
0.81714 


0.85551 
0.93508 


0.69689 


0.68725 
0.67635 
0.66368 
0.64939 


0.61593 
0.59690 
0.57636 
0.53096 


0.47996 
0.39339 


0.32918 
0.29518 


0.10669 
0.06538 
0.02289 


0.03985 
0.15030 
0.21825 


0.34596 
0.49838 


0.53945 
0.57652 
0.66817 


0.71664 
0.73793 
0.75755 
0.77568 


0.79250 
0. 80811 
0.82267 
0.83625 


0.86087 
0.87206 
0.88258 
0.89250 
0.90188 


0.91073 
0.91913 
0.92707 
0.93462 
0.94181 


0.95516 
0.96137 
0.96732 
0.97298 


0.98362 
0.98861 
0.99799 


1.00666 
1.01075 


0.00221 
0.00456 
0.00881 
0.01048 


0.01190 
0.01308 
0.01410 
0.01570 


0.01636 
0.01693 
0.01789 
0.01829 


0.01864 
0.01927 
0.01956 
0.01980 


0.02026 
0.02062 
0.02079 


0.02095 
0.02110 
0.02125 
0.02137 


02161 
0.02172 
0.02181 
0.02192 
0.02202 


0.02210 
0.02218 
0.02226 
0.02233 


0.02255 
0.02261 
0.02267 


0.02278 
0.02283 
0.02289 
0.02293 
0.02298 


0.01896 
0.04870 
0.10235 
0.17168 
24457 
0.02820 0.31418 
0.52703 
0.56438 
0.59639 
0.62362 
0. 66544 dere 
0.69292 
0.70200 
70829 
0.71196 
0.71318 
0.70890 
0.70362 
0.72 0.51359 
0.76 0.55729 0.57455 
0.80 
0.86 
0.88 
0.90 
0.92 
0.94 
0.96 
0.98 
1.00 


0.34 


0.00646 
0.01367 
0.02136 
0.02933 
0.03758 


0.04616 
0.06470 
0.07481 
0.08559 


0.09707 
0.10931 
0.12232 
0.15081 


0.16631 
0.18269 
0.21806 


0.25702 
0.27785 
0.29961 
0.32228 
0.34588 


0.37038 
0.42222 


0.50697 
0.53710 
0.63315 


0.66705 
70189 
0.73769 
0.81213 


0.85078 
0.89037 
0.93092 
1.01487 


1.05827 
1.10263 
1.14793 


1.00000 
1.05885 
1.09705 
1.12663 
1.14951 
1.16680 


1.18821 
1.19360 
1.19595 


1.19341 
1.18920 
1.18288 
1.17482 
1.16507 


1.15377 
1.14092 
1.12663 
1.11097 


1.07556 
1.05591 
1.03496 
1.01278 
0.98937 


0.96472 
0.93890 
0.91188 
0.88365 


0.79206 
0.75920 
0.72523 
0.69012 


0.65389 
0.61651 
0.57802 
0.49769 


0.45585 
0.41289 
0.32368 


0.23005 
0.18159 
0.13202 
0.02961 


TABLE (continued) 


1.00000 
1.03686 
1.08591 
1.10472 
1.12050 


1.13376 
1.14498 
1.16279 


1.17623 
1.18173 
1.18663 
1.19102 


1.19851 
1. 204,68 
1.20736 


1.21210 
1.21420 
1.21794 
1.21963 


1.22120 
1.22267 
1.22535 
1.22656 


1.22772 
1.22880 
1.2298) 
1.23173 


1.23261 
1.23346 
1.23500 
1.23573 


1.23710 
1.23773 
1.23892 


0.25 


0.00298 
0.00586 
0.01088 


0.01619 
0.01859 
0.01956 


0.02118 
0.02187 
0.02300 


0.02351 
0.02395 
0.02508 


0.02540 
0.02570 
0.02596 
0.02622 
0.02646 


0.02667 
0.02689 
0.02707 
0.02725 


0.02759 
0.02789 
0.02803 
0.02816 


0.02827 
0.02850 
0.02861 
0.02872 


0.02891 
0.02899 
0.02908 
0.02916 


0.02939 
0.02952 
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0.01465 
0.01976 


0.02986 


0.06023 
0.06797 
0.08561 
0.09556 


0.10633 
0.11791 
0.13032 
0.14360 


0.17275 
0.18865 


26126 
28169 
0.30303 
0.32530 


0.37263 
0.39769 
0.42368 


0.53702 
0.56771 
0.59935 
0.63193 


0.66545 
0.69991 
0.73532 
0.77169 
0.80901 


1.00981 


0.01667 
0.03828 
0.07437 
0.12535 
0.18433 


0.30345 
0.35789 
0.40753 


0.52653 
0.55696 
0.60573 


0.65281 
66243 


0.67375 
0.67572 
0.67290 
0.66832 


0.65325 
0.63079 


0.60139 
0.54512 
0.52329 


0.49996 
0.47517 
0.44892 


0.36180 
0.33005 


0.18978 
0.15146 
0.11189 
0.07107 
0.02897 


0.06290 


0.21911 
0.32796 
0.37755 


0.50445 
0.54010 
0.57286 
0.60306 


0.63091 
0.65665 
0.68050 


76035 
0.77711 
0.80762 


0.82153 
0.85869 
0.86975 


0.89020 
0.89966 
0.91725 


0.92543 
0.94787 
0.95470 


0.96126 
0.97358 
0.97939 


0.99032 
1.00046 
1.00527 
1.00990 


0.00221 
0.00703 
0.00930 
0.01133 


0.01311 
0.01602 
0.01721 
0.01823 


0.01916 
0.01997 
0.02070 
0.02135 
0.02195 


0.02297 
0.02341 
0.02382 


0.02517 
0.02545 
0.02571 


0.02596 
0.02618 
0.02639 
0.02659 
0.02678 


0.02696 
0.02713 
0.02728 
0.02759 


0.02772 
0.02786 
0.02798 
0.02809 
0.02821 


0.02832 
0.02853 
0.02863 
0.02872 


0.02880 
0.02889 
0.02896 
0.02905 
0.02913 


0.02 

0.0k 

0.06 

0.08 

0.10 

0.12 

0.14 

0.18 

0.20 0.45205 

0.22 0.49168 

0.24 

0.28 

0.32 

0.50728 
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nm 


eeee e 
wn 


eeee 


0.00777 
0.02600 
0.03625 
0.04715 


0.05866 
0.08336 


0.15586 
0.16979 


0.22688 
0. 2,668 


0.31128 
0.38399 
0.41009 


0.43711 
0.52392 
0.55479 


0.58663 
0.65325 
68803 
72381 


0.76058 
0.79836 
0.83714 
0.87690 
0.91768 


1.00227 
1.09092 
1.13675 


1.18360 
1.23148 
1.38121 


1.06082 
1.10127 
1.13438 
1.16168 
1.18437 


1.20334 
1.21865 
1.23939 


1.24882 


1.20997 
1.19672 
1.16175 


1.16510 
1.14686 
1.12699 
1.10557 
1.08266 


1.05823 
1.03232 
1.00496 
0.97616 


0.81138 
0.77433 


0.73592 
0.65517 
0.61279 
0.56912 


0.43032 
0.33131 


0.27988 
0.22717 
0.17320 
0.11793 
0.06143 


TABLE (continued) 


1.00000 
1.03857 
1.06735 
1.09252 
1.11511 
1.13565 


1.17150 
1.18710 
1.20130 
1.21427 


1.22611 
1.23696 


1.27239 
1.27965 
1.28638 
1.29267 
1.29855 


1.30399 
1.31392 
1.32272 


1.32672 
1.33050 
1.34072 


1.35212 
1.35463 


1.35936 
1.36367 
1.56568 


1.36763 
1.36948 
1.37127 
1.37301 
1.37467 


1.57630 
1.37783 
1.37935 
1.38078 


0.50 


0.00361 
0.00719 
0.01069 
0.01733 


0.02039 
0.02325 
0.02591 
0.02836 
0.03063 


0.03273 
0.03644 
0.03809 
0.03963 


0.04236 
0.04359 
0.04474 
0.04581 


0.04681 
0.04777 
0.04865 
0.05026 


0.05101 
0.05172 
0.05238 
0.05302 
0.05361 


0.05418 
0.05473 


0.05665 
0.05708 
0.05750 
0.05789 
0.05828 


0.05898 
0.05933 
0.05965 
0.05995 


0.06026 
0.06055 
0.06082 
0.06109 
0.06136 


677 


0.01491 
0.02070 
0.02675 


0.03299 
0.04591 
0.05265 
0.05965 


0.06695 
0.08277 
0.10057 


0.11035 
0.12076 
0.13186 
0.15622 


0.18367 
0.19860 
21437 
23100 


28610 
0.30626 
0.32735 


0.34936 
0.37229 
0.39616 
0.44675 


0.50116 
0.52985 
0.59008 


0.62167 
0.65426 
0.68785 
0.75796 


0.79450 
0.87060 
0.91015 
0.95071 


0.02169 
0.03521 
0.07296 


0.09861 
0.12812 
0.16027 
0.19390 
0.22791 


0.26151 
0.52503 
0.38148 


0.42933 
0.44988 


0.49753 
0.50889 
0. 51800 
0.52970 


0.53315 
0.53179 
0.52851 
0.52323 


0.51606 
0.50707 
0.49629 


0.43543 
0.41593 
0.37206 


26502 
23486 


0.20222 
0.16852 
0.09669 
0.05852 


0.01029 
0.02183 
0.04981 


0.11981 
0.15009 
0.18227 


0.24916 
0.31560 


0.40910 
0.43813 
0.49278 


0.56648 
0.58899 
0.61051 
0.63113 


0.65086 
0.66977 
0.72192 


0.75326 
76802 


0.80898 
0.82164 
0.83381 


0.84555 
0.85689 


0.86781 
0.87837 
0.90797 


0.91719 
0.93478 
0.94818 
0.95133 


0.00219 
0.00711 
0.00979 
0.01252 


0.01790 
0.02285 
0.02512 


0.02726 
0.02926 
0.03112 


0.03603 
0.03745 
0.03879 
0.04123 


0.04436 
0.04617 


0.04700 
0.04779 
0.04925 
0.04992 


0.05058 
0.05119 
0.05177 
0.05234 
0.05287 


0.05339 
0.05387 
0.05435 
0.05523 


0.05605 
0.05643 
0.05682 
0.05718 


0.05752 
0.05786 
0.05819 
0.05850 
0.05881 


0.02 
0.08 
0.10 0.06898 
0.72 
0.76 
0.82 
0.86 
0.88 
0.90 
0.92 
0.96 
0.98 
1.00 | 


1.00000 

0.02 1.0623 1.04062 

0.0199 1.1044 1.07152 

0.06 0.0314 1.1387 1.09898 

0.08 0.0439 1.1682 

0.10 0.0572 1.14767 

0.12 0.0715 1.2153 1.16978 

0.14 0.0865 1.2337 1.19067 

0.16 0.1026 1.2496 1.21053 

0.18 0.1192 1.22939 

0.20 0.1367 

0.22 0.1550 1.2801 

0.26 0.1938 1.29609 

0.28 0.2145 1.2889 1.31081 

0.32 0.2581 1.33818 

0.34 0.2810 1.2782 1.35087 

0.36 1.2707 1.36302 

0.38 0.3295 1.2610 

0.42 1.2360 1.39613 

0.4086 1.2205 1.40619 

0.52 0.5265 1.44222 

0.5582 1.1169 1.45029 

0.56 0.5909 1.0909 1.45799 

0.60 0.6592 1.47253 

0.62 0.6948 1.0030 

0.64 0.7212 0.9705 

0.66 7689 0.9363 1.49231 

0.68 0.8073 0.9006 

0.70 

0.72 1.50997 

0.76 0.7417 1.52072 

0.78 1.0150 0.6981 1.52580 

0.80 1.0597 0.6530 1.53075 

0.82 1.1051 1.53553 

1.1519 0.5581 1.54012 

0.86 

0.90 1.2979 0.4046 1.55305 

0.92 1.3488 1.55707 

0.96 1.4537 2276 1.56477 

0.98 0.1790 

1.00 0.1190 1.57207 


1.00 


0.00439 
0.01325 
0.02198 


0.03450 
0.04233 


0.04967 
0.05646 
0.05968 


0.06276 
0.06571 
0.06855 
0.07127 
0.07387 


0.07637 
0.07875 
0.08105 
0.08325 
0.08536 


0.08739 
0.09121 
0.09300 
0.09475 


0.09640 
0.09801 
0.09956 
0.10105 
0.10250 


0.10388 
0.10522 
0.10652 
0.10777 
0.10899 


0.11016 
0.11129 
0.11239 
0.11447 


0.11738 
0.11829 
0.11918 
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0.00728 
0.01528 
0.02385 
0.03295 
0.04278 


0.05327 
0.07729 
0.09113 
0.10623 


0.12253 
0.14003 
0.15858 
0.17802 
0.19818 


23996 
26138 
28295 


0.32626 
0.34777 
0.36917 
0.39036 


0.43191 
0.49180 
0.51108 


0.52996 
0.54845 
0.56655 
0.60167 


0.6352) 
0.66735 
0.68265 


0.69803 
0.72731 
74146 
0.75531 


76882 
78202 
0.79495 
0.81995 


0.00203 
0.00662 
0.00913 
0.01180 


0.01459 
0.02353 
0.02663 


0.05592 


0.04773 
0.05050 
0.05321 
0.05583 


0.05839 
0.06086 
0.06558 
0.06782 


0.06999 
0.07208 
0.07608 
0.07797 


0.07981 
0.08160 
0.08332 
0.08659 


0.08815 
0.08968 
0.09115 
0.09256 
0.09396 


0.09530 
0.09661 
0.09788 
0.09912 
0.10031 


0.10148 
0.10260 
0.10369 
0.10581 


i Ff 0 0 
0.0056 
0.0089 0.0117 
0.0140 0.0187 
0.0195 0.0257 
0.0337 
0.0317 
0.0383 0.0523 
0.0636 
0.0763 
0.0598 0.0899 
0.0676 
0.0756 0.1206 
0.0838 0.1376 
0.1013 0.1727 
0.1903 
0.1200 0.2079 
0.1300 
0.2418 
0.1513 0.2576 
0.1627 
2868 
0.1871 0.2997 
0.3119 
0.2138 0.3226 0.41128 
0.2282 0.3318 
0.2432 0.3399 
2589 
0.2753 0.3520 
0.3557 
0.3104 0.3581 
0.3565 
0.3689 0.3562 
0.3900 0.3525 
0.4121 0.3472 
0.4585 
0.3220 
0.5086 0.3102 
0.5350 0.2972 
0.5906 0.2659 
0.6197 2481 
0.2285 
0.6808 0.2075 
0.1650 
0.1608 
0.7797 0.1350 
0.1076 


One 


oO 


THE FUNCTIONS AND TERMS WHICH THE EFFECT 


GROUND REFLECTING ACCORDING LAMBERT'S LAW EXPRESSED 


0.05 


0.44337 
0.52227 
71309 


0.82831 
0.86501 
0.87809 


0.90557 
0.91792 
0.92296 


0.93816 


0.94372 
0.95228 


0.95403 
0.95566 
0.95717 
0.95859 
0.95991 


0.96116 
0.96232 
0.96446 


0.96608 
0.96887 
0.96962 


0.97168 
0.97290 


0.97402 
0.97506 


0.52860 
0.63805 
0.80207 


0.86528 
0.87830 
0.88903 


0.90569 
0.91229 
0.91803 
0.92305 


0.92750 
0.93502 
0.94112 


0.94376 
0.95233 


0.95570 
0.95720 
0.95862 


0.96119 
0.96345 
0.96546 


0.96639 
0.96727 


0.96810 


96889 


0.97036 
0.97105 
0.97169 
0.97233 
0.97293 


0.97350 
0.97507 
0.97556 


0.10 


0.41003 
0.45127 
0.63090 
0.67511 


0.71068 
0.76353 


0.82761 
0.84632 
0.85693 


0.87778 
0.88862 


0.89335 
0.89770 

0.90886 


0.91205 
0.91782 


0.92288. 


0.92519 
0.92736 
0.93317 


0.93491 
0.93813 
0.93963 
0.94105 


0.94370 
0.94613 


0.94855 
0.95137 
0.95229 


0.43831 
0.58168 
0.67781 


0.82823 


0.87185 
0.87807 
0.88372 
0.88886 


0.89357 
0.89790 
0.90559 
0.90901 


0.91219 
0.91518 
0.91795 

0.92300 


0.92529 
0.92746 
0.92950 
0.93143 
0.93326 


0.93665 
0.93821 
0.93969 
0.94112 


0.94731 


0.94945 
0.95142 
0.95235 
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0.15 

0.41951 
0.45673 
0.50302 0.51380 
0.55708 
0.59111 0.59689 
0.63189 
0.65871 0.66222 
0.68561 
70886 
0.72909 73104 
0.77627 0.77751 
78863 78971 
0.79974 0.80068 
0.60975 0.81059 
0.81882 0.81956 
0.82709 
0.83522 
0.8209 
0.85381 0.85425 
0.86432 0.86468 
0.86903 0.86937 
0.87373 
0.87754 0.87782 
0.88165 
0.88502 
88864 
0.89753 0.89771 
0.90025 

90283 0.90299 
0.90543 
0.90760 0.90775 
0.90981 0.90996 
0.91192 0.91206 
0.91585 0.91599 
0.91769 0.91783 
0.91959 
0.92115 0.92127 
0.92277 0.92289 
0.92581 
0.92725 0.92736 
0.92863 0.92875 
0.92996 0.93007 


0.20 


0.53278 


0.56668 
0.59728 
0.62462 
0.64895 
0.67063 


70734 
0.72295 
0.73705 


0.78187 
0.79911 


0.80676 
0.81387 
0.82663 
0.83239 


0.83778 
0.84758 
0.85206 
0.85628 


0.86762 
0.87102 


0.87732 
0.88570 


0.89067 
0.89300 
0.89523 
0.89737 


0.90141 
0.90331 
0.90515 
0.90691 
0.90860 


0.44550 
0.50810 


0.60323 
0.62953 
0.65307 
0.67413 


0.69300 
0.72522 
0.75162 


0.77354 
0.80017 


0.80772 
0.82128 
0.82737 
0.83307 


0.85257 
0.85676 


0.87139 
0.87460 


0.87765 
0.86055 
0.86597 


0.89092 
0.89325 
0.89965 


0.90161 
0.90352 
0.90533 
0.90707 
0.90877 


0. 45877 
0.49617 
0.71272 
0.74121 
76478 
0.22 
0.28 
0.30 
0.32 0.76148 
0.36 
0.40 
0.42 
0.48 
0.50 
0.52 
0.56 
0.58 
0.60 
0.86447 
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eeeee 


TABLE (continued) 


0.25 


0.54965 
0.57610 
0.60028 
0.62228 


0.64231 
0.66052 
0.67712 
0.69228 
70617 


71893 
0.73066 
76082 


0.77753 
0.78505 
0.79210 
0.79871 


0.80491 
0.81075 
0.81626 
0.82637 


0.83102 
O. 835Ly 
0.83963 


0.85778 


0.86961 
0.87227 
0.87482 
0.87728 


0.87964 
0.88191 
0.88622 


0.47474 
0.50305 


0.55813 
0.58319 
0.60628 


0.69525 


0.72126 
0.73276 
0.74338 
0.75323 


77087 
0.77880 
78622 
0.79316 
0.79967 


0.80580 
0.81157 
0.81701 
0.82215 
0.82701 


0.83162 
0.83598 


0.85143 
0.85812 
0.86125 


0.86712 
0.86985 


0.87981 
0.88207 
0.88633 
0.88835 
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0.50 
0.30508 
0.35995 
0.37409 
0.38816 
0.37779 
0.41830 
0.41479 
0.49995 
0.50441 0.51556 
0.52058 0.53065 
0.53603 0.54513 
0.55075 
0.57228 
0.57806 
0.59071 0.59698 
0.61415 
0.62500 0.62986 
0.63533 0.63979 
0.64513 
0.65446 0.65829 
0.67182 0.67512 
0.67990 0.68297 
0.68760 0.69048 
0.69765 
0.70202 0.70452 
0.70875 0.71111 
0.71521 
0.72139 
0.72731 0.72927 
0.73301 
0.74538 
0.75032 
0.75510 
75837 
76289 
0.76726 
0.77254 
78039 
78327 78413 
0.78695 
0.79050 0.79123 
0.79395 
0.79728 0.79790 


s 1,00 
0.21053 0.25592 
0.22828 
28090 
0.25525 0.29156 
0.30161 
0.31181 
0.29116 0.32165 
0.30270 
0.31426 0.34122 
0.32575 
0.36101 
0.34853 0.37099 
0.35992 
0.37125 
0.38251 0.0123 
0.39369 0.41129 
0.40472 
0.43114 
0.45055 
0.44685 
0.47611 0.48737 
0.49611 
0.50325 0.51295 
0.51180 0.52107 
0.52014 0.52898 
0.53669 
0.55155 
0.55856 0.56563 
0.56561 0.57239 
0.57899 
0.57917 0.58541 
0.58567 0.59167 
0.59199 0.59776 
0.59816 
0.61565 0.62060 
0.62113 
0.62650 0.63115 
0.63176 0.63623 
0.63687 0.64118 
0.65072 
0.65531 
0.65603 0.65981 
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TABLE 


THE ILLUMINATION AND POLARIZATION THE SKY FOR VARIOUS ZENITH DISTANCES 


THE SUN AND FOR ATMOSPHERE OPTICAL THICKNESS 0.15 


0.5911 

1.0065 0.9313 
1.1110 
1.0829 
1.0139 0.9336 


0.6465 0.6398 
1.1218 1.1079 
1.2278 
1.2140 1.1982 
1.1369 1.1220 


eee 


0.9361 
0.7298 
0.6701 0.6201 


0.9637 0.9513 
0.8121 0.8019 


0.6872 0.6789 0.6182 0.5732 
0.5712 0.5307 
0.5838 0.5263 0.4921 
0.5385 0.4568 


0.4580 
0.4220 0.3886 0.3669 
0.3882 0.3597 
0.3267 0.5071 


0.2985 0.2831 0.2731 
0.2717 0.2529 
0.2387 0.2338 
0.2218 0.2181 0.2157 


0.2218 0.2181 0.2157 
0.2387 0.2338 
0.2529 
0.2831 0.2731 
0.3071 


0.3170 
0.3597 0.3411 
0.3886 0.3669 
0.3945 
0.4968 0.4530 


0.5385 0.4891 0.4568 
0.5838 0.5283 0.4921 
0.5712 0.5307 
0.6872 0.5732 
0.6701 0.6201 


0.6721 
0.7298 
0.9637 0.8606 
1.0492 0.9361 
1.1369 1.0189 


1.2140 
1.1218 


1.0829 
1.1110 
1.0065 
0.6898 0.6205 0.5911 
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0.56 -30.4 -0 
0.60 -32.5 
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0.68 
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0. 76 4 ; 
0.80 
0.88 
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1.00 
0.96 
oO. 92 +42 e 9 +75 
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0.4225 
0.4536 
0.5253 
0.5670 


0.6133 


0.9063 
0.9321 
0.8512 


TABLE (continued) 
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0.8512 0.6607 -85 
0.668 -87 0.5102 -J1 
3212 -61 3026 -21.4 -72 0. 2874 -13.9 -82 0.2775 -89 0. 2741 -91 
262) -34.2 -71 0. 2523 -25.1 -78 -16.5 -85 2388 2369 -91 
0.2450 -35.7 -75 0.2376 -26.3 -81 0. 2316 -17.3 -86 0.2277 =-90 0. 2263 -91 
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0.2730 0.3076 0.2202 +73 0.2610 +61 
0.2467 +31 0.2767 0.1956 +72 +61 
0.2288 +23 0.1589 +68 0.1865 +58 
0.1898 0.2109 +21 0.1456 0.1705 +56 
0.1657 +16 0.1832 0.1260 +61 +52 
0.0526 +72 0.0629 0.0715 0.0871 +16 0.0972 
+69 0.063, +60 0.0723 +53 0.0880 +19 0.0986 +17 
0.0635 +63 0.0660 +69 0.0759 +60 0.0906 +27 0.1022 
0.1996 +19 0.1561 +63 0.1816 +55 0.1589 +68 
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TABLE 
THE CALCULATED POSITION THE NEUTRAL 


0.15 
Position Angles the Position Angles the 
Points Neutral Points 
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Position Angles the 
Neutral Points 


Position Angles the 
Neutral Points 
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Babinet Arago Babinet Arago 

10° 62. 71.3° 87.7 65.8 

27. 

40° 8.89° 82.7° 
60° 

90° 56.2 36.2 35.8 
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